


Grobbel Environmental & Planning Associates L.L.C.

800 Cottageview Dr., Ste 211B Traverse City, MI 49684
a Beckett & Raeder company

May 9, 2009
REVISED May 19, 2009

Mr. William Tong

U.S. EPA Region 5, UIC Branch
77 W. Jackson Blvd., (WU-16J)
Chicago, IL. 60604

RE: Preliminary Review and Public Comment, Proposed Cherry Berry B1-25 SWD, Class II Injection
Well Draft Permit #MI-055-2D-0042, NW %, SW Y%, NW %, Section 25, T28 R10W, Acme
Township, Grand Traverse County, Michigan.

Dear Mr. Tong,

Grobbel Environmental & Planning Associates were retained by Acme Township residents and landowners to
provide preliminary review and public comment regarding the above-referenced proposed deep injection well.
Based on our review, please consider the following comments.

Deep Injection Well Proposal

O.LL. Energy Corp. of Traverse City, Michigan has proposed a new deep injection well within Section 25, Acme
Township, Grand Traverse County to dispose of an expected maximum daily volume of 3,000 barrels (or 126,000
gallons) of noncommercial, waste brine into a bedrock formation at between 1,920 and 2,130 feet below ground
surface (b.g.s.). Waste gas well production brines are proposed to be injected into the Dundee limestone formation
at a maximum 554 pounds per square inch gauge (psig).' O.LL. Energy Corp. has reportedly also applied with the
Michigan Department of Environmental Quality (MEDQ) pursuant to Michigan’s Mineral Well Operations
Regulations, Part 625 of the Natural Resources and Environmental Protection Act, P.A. 451 of 1994, as amended,
R 299.2301 et seq.

U.S. EPA is authorized to regulate the underground injection of waste fluids through underground drinking water
sources pursuant to the Safe Drinking Water Act, 40 C.F.R., Parts 144 and 146.

Proposed Deep Injection Well Site
The proposed Cherry Berry deep injection well would be located along or near the eastern boundary of parcel No.

01-226-002-02, owned by Cherries R Da Berries, LLC, of Kewadin, Michigan, and near the eastern boundary of
parcel No. 01-225-009-00, also owned by Cherries R Da Berries, LLC.

! Statement of Basis for Issuance of Underground Injection Control (UIC) Permit, Class 2, Permit Number MI-055-2D-0042,
Facility Name Cherry Berry B1-25 SWD, U.S. Environmental Protection Agency, Region $, 77 West Jackson Boulevard,
Chicago, IL. . -

Environmental and Planning Consultants
phone 231-933-8400 fax 231-944-1709 ¢g bbelenvis




Source: 2005 Orthophotograph, Grand Traverse County website, http://gis.co.grand-traverse.mi.us/gis.

Site Topography

The vicinity of the proposed deep well steeply slopes eastward toward Yuba Creek, dropping a total of more than
one-hundred and fifty (150) feet in elevation from approximately 750 feet above mean sea level (m.s.1.) at the
proposed well site to approximately 600 feet above m.s.l. to the east-southeast at Yuba Creek. Importantly,
drainage ways which include Emmet sandy loam (18-25% slope) and the wetland soil Tonkin sandy loam, exist at
and near the site, and slope steeply from west to east toward a broad wetland complex along to Yuba Creek.2 Good
site planning principles would preclude the potential for any spillage of waste brines or other hazardous materials
from within these natural drainage features. ‘

% Natural Resources Conservation Service, Web Soil Survey 2.1, National Cooperative Soil Survey, April 13, 2009.
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Source: USGS Topographic Map, Williamsburg Quad, Provisional Edition 1985

Site Soils

Natural Resources Conservation Service soils and U.S. Geological Survey topographic maps indicate that the
proposed deep well injection site is located within or near a former gravel pit. Gravel pits by their nature possess
highly permeable soils that allow surface infiltration of precipitation or other fluids released to the ground surface.
On-site soil types, slopes, characteristics and limitations for development are summarized in Table 1 below from
the Grand Traverse Soil Survey.’

Table 1: Summary of Site Soils

Soil Association

Comments

Limitations

i rmeable and/or

1. Gravel -
pits (Gt) gravel deposits therefore vulnerable to
groundwater contamination.
2. Emmet 2-6% | Well-drained calcareous soil developed in Severe construction limitation due to
sandy glacial outwash plains. Gently sloping soil caving cutbanks,
loam mostly cleared for farming, orchard. Some
(EyB) reverted to woodlots.
3. Emmet 6-12% | Well-drained, moderately sloping Severe construction limitation due to
sandy calcareous soil developed in glacial outwash caving cutbanks.
loam plains. Gently sloping soil mostly cultivated.
(EyC)
4. Emmet 18-25 % | Within drainage way to Yuba Creek. Well- | Severe construction mitation duc to
sandy drained; steep calcareous soil developed in | caving cutbanks and slope.
loam glacial outwash plains. Mostly cultivated.
(EyE) Subject to significant erosion. Some
reverted to woodlots.
5. Leelanau- Well-drained, gently sloping sandy loams Severe construction limitation due to
Kalkaska 2-6% | soils formed in glacial outwash plains. caving cutbanks.
sandy

? Soil Survey of Grand Traverse County, Michigan, USDA, issued 1966, updated and reprinted August 1990,




loams

(LkB)
6. Leelanau- Well-drained, steeply sloping and Severe construction limitation due to
Kalkaska 18 - moderated erode sandy loams soils formed | caving cutbanks and slope.
sandy 25% in glacial outwash plains.
loams
(LKE2)
7. Kalkaska Well drained, nearly level And very sandy Severe construction limitation due to
loamy 0-2% | soils formed in glacial outwash plains. caving cutbanks.
. sand Primarily cultivated, many acres abandoned
(KaA) agricultural lands.
8. Richter 0-2% | Within drainage way to Yuba Creek. Severe construction limitation due to
loams Imperfectly drained, nearly level sandy loam | caving cutbanks and wetness.
(RcA) soil commonly adjacent to drainage ways.
Used for orchard, farming, pasture and
woodland. '
9. Tonkey 0-2% | Poorly drained wetland soil with sandy loam | Severe construction limitation due to
sandy surface and gravelly loam subsurface caving cutbanks and ponding.
loam ranging to mucky sand loam. Mostly
(To) wooded wetland.

Importantly, the MDEQ Grand Traverse County Final Wetland Inventory reports the presence of soil areas which
include wetland soils at and in the vicinity of the proposed deep well site.* The presence of wetland or “hydric”
soils indicates the presence of a high water table at and near the proposed deep injection well site.

i

http://websoilsurvey.nres.usda.gov, April 13, 2009.

3 7 i ) )
Source: Natural Resources Conservation Service, Web Soil Survey 2.1, National Cooperative Soil Survey,

* Grand Traverse County Final Wetland Inventory, Michigan Department of Environmental Quality, compiled October 7,

2008.




Source: MDEQ, Grand Traverse County Final Wetland Inventory, October 7, 2008,

Hydrology

Based on the review of thirteen (13) available residential well logs within Section 25, Acme Township, site
geology is typified by a surficial sand layer (i.e. an unconfined sandy aquifer, 57.5 feet in average thickness). This
surface sandy aquifer is underlain by a thick confining, clay layer (i.e. 77.6 feet average thickness). Based on the
review of thirteen (13) available residential well logs within Section 26, Acme Township, site hydrogeology is also
typified by a surficial sand layer (i.e. an unconfined sandy aquifer, 13.2 feet in average thickness). This surface
sandy aquifer is also underlain by a thick confining, clay layer (i.e. 47.8 feet average thickness). These geologic
conditions have resulted in a high, near surface water table immediately east of the site discharging to Yuba Creek
and its riparian wetlands. Yuba Creek exists approximately 1,900 feet east of the proposed deep injection well site,
and East Grand Traverse Bay exists approximately one (1.0) mile northwest of the site.

Importantly, all residential water wells in Section 25 and 26 are screened within glacial drift, about half of which
are screened within an upper aquifer at 85 feet below ground surface on average, and slightly more than one-half
within a deeper confined sandy aquifer and screened at an average 302 feet b.g.s. in Section 25. Importantly, wells
screened within the upper aquifer possess an average static water level of 34 feet b.g.s. and 153 feet b.g.s. within
the deeper aquifer. Based on site geology, hydrogeology, topography and soils, near surface groundwater resources
are interpreted to flow generally easterly, northeasterly toward Yuba Creek, and deep groundwater aquifer is
interpreted to flow generally westerly toward East Grand Traverse Bay. Refer to Appendix A for copies of
residential well logs.

The proposed Cherry Berry deep injection well site exists approximately one-thousand (1,000°) feet north-
northwest of a potable water well at an adjacent residence located at 7490 Lautner Road, parcel No. 01-225-011-
00. Finally, the proposed Cherry Berry well site exists near, slightly north of and up groundwater flow direction
from within the wellhead protection area (WHPA) as defined for the Lochenheath residential and golf course
development.® Refer to Appendix B for a copy of the MDEQ Lochenheath Well Head Protection Area map.

Conclusions

Section 18 of DRAFT Cherry Berry UIC Permit states that “the permittee shall be restricted to the injection of

% Lochenheath Wellhead Protection Area, Michigan Department of Environmental Quality, Drinking Water and Radiological
Protection Division, Ground Water Supply Section, Wellhead Protection Unit, January 2002.
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fluids brought to the surface in connection with conventional oil or natural gas production or those fluids used in
the enhancement of oil and gas production. ..Further, no fluids other than those from sources noted in the
administrative record for this permit and approved by the (U.S. EPA) Director shall be injected.”® However, the
DRAFT permit allows for changes in permitted injection fluids following the notice and approval of the U.S. EPA.
We are concerned that owners/operators of the proposed deep injection well may seek reclassification as a Class I
well to be utilized over time for the disposal of liquid industrial wastes (i.e. “nonhazardous™ chemical, food
processing, petroleum refining, environmental remediation and/or other wastes) — without significant public input
or involvement. :

Based on the above findings, the site is unsuited for the proposed deep injection well for natural gas development
brines. Importantly, and alternatives already exist to dispose of the applicant O.LL. Energy Corp’s natural gas
development wastes. Specifically, site soils, topography, and hydrogeological conditions -- including the presence
of a natural drainage way, vulnerable surficial aquifer, and steeply sloping site from west to east toward Yuba
Creek and its associated wetlands, and existing neighboring resident’s use of and reliance upon groundwater for
drinking water sources -- render this site unsuitable for the proposed liquid waste disposal facility. Given this
setting, environmental conditions and natural features, the site is best suited for agriculture or low density
residential development as envisioned within the Acme Township Master Plan and embodied with Acme
Township’s zoning ordinance.?

Recommendations

¢ Surface Facilities. A surface facility plan has not been provided to the U.S. EPA for the evaluation of this
proposed permit. Specifically, a surface facility plan, including plans to contain and prevent surface
spillage, pipeline loss or other potential releases to the environment from production brine waste
conveyance, has apparently not yet been provided for public or U.S. EPA evaluation or review. Based on
our experience, such plans are fundamental to assess potential environmental risk from proposed deep
injection well facilities. Moreover, a surface facility plan for this facility will likely not be available until
after final MDEQ decision-making pursuant to Part 625. It is recommended and strongly urged that the
U.S. EPA in fulfilling its Safe Drinking Water Act obligations to protect subsurface water resources deny
this permit until such surface facility and containment plans are disclosed by the applicant. Such plans
would enable the U.S EPA to verify appropriate engineering design and operation and maintenance
practices to protect drinking water at and downgradient of the proposed well site, and within all storage
and conveyance apparatus or practices, i.e. above ground tanks, pipelines, truck on-loading and off-
loading, truck routes, on-site truck circulation, etc.”Finally, at a minimum facility maintenance plans
including anti-scaling methods, secondary containment of off-loading and brine tanks/storage facilities
and/or brine conveyance pipelines, remotely monitored leak detection, spill prevention and response
plans, and pass-through truck circulation for off loading are recommended should this facility be
permitted.

* Groundwater Monitoring. Similarly, merely one (1) groundwater monitoring well will be required by the
MDEQ’s Part 625 permitting process. At least three (3) groundwater monitoring wells are required as part
of a reliable hydrogeologic study to determine the depth to groundwater, groundwater flow direction and
gradient, etc. Such findings must be made before the appropriate location of a “sentinel” groundwater
monitoring well or wells. J¢ is recommended and strongly urged that the U.S. EPA in fulfilling its Safe

®DRAFT: United State Environmental Protection Agency (USEPA), Underground Injection Control Permit: Class II, Permit
Number: MI-055-2D-0042, Facility Name: Cherry Berry B1-25 SWD, Region 5, 77 West Jackson Boulevard, Chicago, IL, p.
10.

7 “Nonhazardous waste” as defined within the federal Resource Conservation and Recovery Act, 40 C.F.R., Part 261 et seq.

¥ Acme Township Zoning Ordinance, adopted 11/18/08, effective 12/01/08. pp. 40 -43, and Acme Township Master Plan,
created 1999 and updated in 2005.

*Q.L. Energy Corporation, Morrison A3-18 & Whitewater 9, Grand Traverse County Antrim Gas Units & Projects map
dated May 30, 2008 indicates that O.I.L. Energy owns/operates production and brine pipelines at production facility A2-20
within the NW %, NW ¥, NW Y of Section 20, Acme Township, approximately 4.75 miles away from the proposed Cherry
Berry deep well as measured along Lautner, Brackett, and Bates Road right of ways.



Drinking Water Act obligations to protect subsurface water resources deny this permit until such
groundwater data is generated to properly locate and determine the appropriately determine screen
intervals of sentinel well or wells.

* Alternatives. Plans previously provided by the applicant to the MDEQ indicate that it owns mineral rights
and owns/operates and plans to expand an existing natural gas well and pipeline network (i.e. O.LL.
Energy Corps® Acme 18, Acme 25, Acme 31 and Whitewater 9 Antrim natural gas production units) that
leads to its central production facility (CPF) within Section 9, Acme Township.'® This CPF facility
includes a brine disposal well (i.e. the Hubbell B1-9 SWD), the subject concurrently of a request to change
its use from production brine disposal (i.e. Class II) to cherry processing waste/brine disposal (i.e. Class I).
Clearly, these two applications are related and it is recommended and strongly urged that the U.S. EPA
deny the subject permit application, in effect requiring O.LL. to continue with its ongoing plan to use the
existing Hubbell B1-9 SWD deep well for production waste and requiring the Williamsburg Receiving and
Storage facility to appropriately treat and/or pre-treat its cherry processing waste at its facility and/or
properly dispose of it at a municipal waste water treatment plant (WWTP), or similar facility.

If you have any questions regarding this assessment, please contact me at 231-933-8400 or
cgrobbel@grobbelenvironmental.com.

Sincerely,
Grobbel Environmental & Planning Associates, L.L.C.

Christopher P. Grobpel, Ph.D.
Senior Project Manager

file 1009-07

O.1L. Energy Corporation, Acme & Whitewater 9 Projects, Grand Traverse County Antrim Gas Units & Projects map,
undated.




Appendix A

Residential Well Logs
Sections 25 & 26, Acme Township
Grand Traverse County, Michigan
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4 * DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION
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Compietion is required under authority of Past 127 Act 368 PA 1078
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1. LOCATION OF WELL

. , , wuw MILHIGAN UEPARIMENT Ur ENVIKUNMEN )AL WUALILY
i DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION
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—Hic Model number —__SDB=50 ne __i‘_._ vos 220

.t “ 1 .
M i . Length of Dvop Pine . -_9.0__ ft capacty ___8._..__ GEM

TYPE: § submersible O

ft Direction

e et ——— g ompe o e

K - Ei pfrmament ¢ end B PRESSURE TANK.
Seoupationst TEmth Manutacturer's name JnLell_x_!crol___
usE A 2N SHEET IF weEDen GETVICES Adt istratian Mode! number 202 Y 20 Gallans)
b " 15. Remarks. elgvation. source of data. atc. 16. WATER WELL CONTRACTOR'S CERTIFICAT&ON
- This wall wasdritled unde adcl d this repor is vy
! a0 InFO B DRILLER, NEU N e ot 0 o
: o B R
ELEAV‘:;'SNW il : FEGISTERED BUSINESS NAME AEGIGTRATION NO.
DEFTH TO Address B Mg B Y .__MI
Signed pue . 7/22/82

DB7d {Rav. 10-80}
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FORMATION DESCRIPTION

- MICHIGAN DEPARTMENT OF PUBLIC HEALTH
"’ GEOLOGICAL sunveﬁﬁﬁ : gg

4WATER WELL AND PUMP RECORD -

PART 127 ACT 868. P.A, 1978

SAuD

LCLA

7

SAuS

-——nere s m e, e ————— -

——— ——— - ——

12 WELL QROUTED?

3 e [-%Yus me.é_.to _3.0&

tonst D Othur ___

D Noai t Q B

L] ][gld

PERMIT NUMBER

B

e . No. of pags of cement Additives PN
. 13 Naares) source of possible contamnatmn
—— —_— R Tvne w Digtance .—@. Dusgenon A/
Well diswfacied upon fevon> [ Jefes  [] o
14 PUMP: 3 Not nstaliag [J Pump Insrallanion Only
} e man e Meaulaciurers namo
] -
, Model aumb W B v 2 Z0__
e 'I' e s Langth of Drop Pipe n. capaaty £ O GPM
'5 * : TYPE: %ahmambin O et
) (R D MESSIJRE TA
- A A # s nama W'g 2.0 ‘3 .
use & 20 snepr o uuom L Modat numb Capacity Galinns
16. Remarks, elsvatioh, source of dalb otc S 18. WATER WELL CONTRACTOR'S CERTIFICATION: .
D This wall was drillad under-my prisdiation and this report ig true
AUDED INFO BY DRIIJ.E& Jif-| Hﬂr s to the best of my knowlsdgs an': baelisf.
*CORRECICD BY o I P
Ak D [N ‘2 ‘i 2 2
* *ADDITION BY i e . Ce v ’: émms:n iausmzs‘n éﬁ AEGIBTRATION NO,
ELEVATION .. . : i Adnress
OEPTY 10 potK ¥ i
- _;Zifd.; ada et "t RN | s,angd
0874 {Rov. 10-80} AUTHORIZED REPRESENTATIVE
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[ : GEOLOGICAL sunvavnc.l

FORMATION DESCRIFTION

MICHIGAN DEPARTMENT OF PUBLIC HEALTH
WATER WELL -AND PUM;» RECORD

- P

Sand, Gravel & Stone

Bollder

Sand & Gravel

. Red Clay B

| sand w/_S¥reakd Red C

_Red Clay

Grey Clay

Sand

, Crez Clax & F:ggﬁﬁxgggl

Grey 01ay

vk 3 el

| _Grey cldy w/ %ing Gravel

Snnd w[ Stgg gtte§k§ Sigy ;.

19

Ssnd i3

.
. e .
USE A'280°BHEET IF NEEDED

16. Remarks, slevation,sodrco of data, etc.

" 16, WATER WELL CONTRACTOR'S CERTIFICATION:

17. Rig Oporetor's Name:

| —Robe Gl amiumitilon-

De7d 288

- GEOLOGICAL SURVEY COPY

PEI!MI‘I' NU%ﬂ

QO

This well waa drliled under my jurisdiction-and lm ropnn Is trua
10 the beat of my knowledgo and beilel.

_n_&_z_uell_nziuing_ln.ﬁ,i?ﬁ{%éa__—

REQISTEREP BUSINEGS NAME

Addrass : PY C§'t§l MI
Slgned W . bﬂlq I 2‘9‘9&
Al RIZED R z
Aushorlty: Aot 388 PA 1978
Oam‘.!lct on:. glq“::n:ld ! & violsth
alty: ‘Convistion of & violstion
Pansity . of any provision is &8 .

" ‘misdomaeanar.



MICHIGAN DEPARTMENT OF PUBL!C HEALTH [
COLOGICAL SuRvey 'ﬂdv 2 8190AVATER WELL AND PUMP RECORD ,ELUJM,T Nu%’; /

PART 127 ACT 388. P.A. 1878

1__ _LOCATION QF
Coumy Townahip Name Fraction

Distance A@recno From Raad tnm%wg SE Va 2 /
' day EsT ¥) FRorrors, 0 sy

anad
Eb' Atldrogs m
Bencker BB T 2o’ Mo of 6l0S BRACKETT

51001 Addruss & Cety of Wall Location » bmm%&s o ocsuon va?ﬂ ‘-NloAms l’bw&,

Soction Numbar | Town Number Range Numbor

3 QWNER OF WELL:

I-ncale with "X i Sectun Bolow Skoteh Map: TH: (camplsted) T Date of complohsn;
1 1 : }
1 4 N__fsc « [ &czo-95
Sl R S § (7] cabie o0t M potary O orven Coug
] 1
1 i | S . [ Holtow 10a [J Anger {1 setted I
i '1__1' - —:— 7 T “‘ P — / Z M' 6 USE: gbomennc 3 1vpe 1 Putiic (3 vvae ih Putlle
_1| ) | § 2 ) X, imigation £ 1vne tia Pubhe [ Heat pump
SR B B ot O restwe [ type b Public
gl ! _L ACIKE T D ! ¥
W—— / pe c fe ? S{},ﬂ'}&; [ steel [ threaden : Height Above/Balewe
1 MILE - astic oldnd | guaco 1
THICKNESS | DEPTH TO . .1 1o ft. dopth |
Waigh! b
] FORMATION DESCRIPTION e | SOTIOM OF G180 150 w19 1 £0€nsZ
o R Gvoulgd”?n'l‘l'HoIn Dm:o';:'r,m { Dve Shoo r" Yas
. _mb .S':— r. in. to It _dopth IL RN" ]

8 SCREEN: [J Notinssolted

{ ...Q-_ Tmoﬁﬂlm_ Diamater ﬁ: _{_&’_C_I_‘I
q-—. { Q) SI01/Ga B B g _gET"
Set bat 1t and

( LWy ; ~_ ’ Fn'r:ql:'ni .E” :cr”:::a_rlgﬁz:jam Pach;mE Hvomor Chork-

TR T e

85 IC WATER LEVEL

,E ; fi. holow fand surfsce D Fiow

T 10 PUMPING LEVEL: below lend surface

o] (3>
3 ‘% r" fi. ahtor his. ping al . ... _ G PM.

11 WELL HEAD EPuleu sdaptar L) 12* anovo grado

/ C i _(Js—l) COMPLETION: Rasgmant offset L[] Acoroved pn

’ r l -§’ 12 WELL GROUTED? [J e ﬁYu From ... .lo.._.f.?h
6 D Neat ’&" D Owher.... ... ...

Nb. of bags of comont Additvas
13 Nearesi source ol possibte contanunanon

I Type ,_m Dittance ...SB . Direcuan _ __t‘ _E___

fu. aftor _ ... _ hrs. pumping at

Well disint, 1pon pk Rhs [_J No
14 PUMP: D Not Instaltert D Pump Instaltation Only
Sammmane Manufaciurer's name & ———-
Model number _M/q—wm ..‘Z.B_Q_
e . Length of Drop Pipe ft. capocity ... . ,_ — .GPM,
TYPE: ﬂs«lbmmsmlo [ et i
. 1 SRR PRESSURE
Menufacturer's nima 4] ‘-"'" i e me—
USE & 3ND SHEET 1# NeEMD ¥ 4, il Mode! numbar ty 9 b Gations |
"18. Remarks elevatlon source of data, etc. ) 18. WATER WELL CONTRACTOR'S CERT!FICATION
Gc’r 6 1983 This weil was drlited under my jyrisdiction and this raport is true
ADBED INFC BY ORILER, (TEM Nl ' 10 the best of my knowlsdge and bebel. )
SCORRECTED BY Lovsonmantal and K Bopp MELL lt_l Lite o798
#SADDITION BY. O t‘!lrM“(ith Temith AEGISTERED BUSINESS NAM nsms*rmm N NG.
ELEVATION & Suivices Athniristration oG040 Ad-70.U)
OEPTH 10 ROCK Y Signed Daie _K'LQ/J_}
0874 {Rav. 10-80) AUTHORI2ED AEPRES
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WSS MCHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION
WATER WELL AND PUMP RECORD

Cumpiletion is required under authority of Past 127 Act 368 PA 1078
Faniure to comply is a misdemeanor

PERMIT NO:

JS7240

Eﬂ&mm

x5l N

3. m:OFWFLme‘J‘}R ANy
IS0 A S
Mm:SWmﬁ({w&m/ 49‘?

WAL S A o Mg

350 ’}A+

Locate whh %’ in Sectlon 4. WELLDEPTH: Date Completed ﬂ New Well
T -+ ] ?(“ ft. ﬁ-—iﬂ_ﬂ [ Raplacement wel
- 4 —— 5, DJcaeTosr  2B] Aoy Oodiven Ooug
o 1 OHotow Ros [l augerBored  Cluetes [1
T T 6. UsE: A Housenold [1Typs t Pubic (] Type i Publc
| — ] iigation [ Type tia eutite (] tent Pump
R I Clreatwel CdTypemopubic L1
‘| I 7. casiNG: [steer Cltiveaded | HeigheKBoWteilow
Plastic (] wolded s.meo:f_n
2.  FORMATIONDESCRETY o Othor, . .. . ___._____
STRATUM Diametor: .. in. lo._.___1i. depth | W losstt
N . . depth
SAMD-GRADEL- Backs 4] | UL | sy 37"\ FOR!7
- - omm . 1 dopin | [ shate Packer
| = ~—§’/ i!q re w8 o
MUf (s & 3 U g Not lnatull :-E]emm-mm
D-G SRrZarip %4’@5‘“ —
ND-GRAJZ( - QL AV] / Q ﬁ' 1.
mees w-ana Browmor
CIAL{ Sz 3?17 Z&)Biank Above Sereon Bﬁdﬁ Other_____.__ ...
SAND ]2 1 85 o stanguatentever
d 2 22 fBelowlandSurlage ] Fiowing
- 10, PUMPING LEVEL: Bolow Land Surface
e o it Atter . /0 hrs. Pumpingat GRAM
s Punger [ loaler  ~ElAr  [TTost Pump
T B . 11. WELL HEAD COMPLETION:
4 . ke pitess Adapier 12" Above Grade
. ; {) Basemom Oftset Well Houge
T x 12.WELLGROUTED? [INewklves Fromgz RAAL
+ . neat Cement , [laontonits 28]
o , No.ofBags__¢ /Z__ Addltves ..
=3 3. NE EST SOURCE OF POSSIBLE CONTAMINATION;
) _ /-4 . . Distance Diection, ... __._
S Type _ Distance___ . .1t Diection
UBE A 2ND SHEET IF NEEDED D
15. ABANDONEDWELLPLUGGED? L[lves (e ”';U:P,' nurer’ Nat gighod P"mpmm“;':'low
Cawing Diamater _ _n.  Depth - 3 Moda! s e
PLUGGING MATERIAL: L Noat Cament [ Bemoniie Sny Length of Dro, &2 ar.m.
03 camentBentonite Slurry [ concrete Grout [ Buntonise Chips TYPE: Submoraibio T Uomer &
No.otBags CasingRemovod? ] ves [} no PRESSURE TANK;
18. REMARKS: (Eievation, Bource of Onis, stc.) g A

RECEIVED ocT 09 1998

g m e b e & g Seis s e e

18, WATER WELL CONTRACTOR'S CERTIFICATION:
This wek was drilled under
knowledge and wIPHEL

17. OR!LLING MAOHINE OPERASg

ugisdiction and this report is true 1o tho best ol my,
%J EMJIL 3 ‘..\F:S i‘s[ 'i:!\f“r) ni]a s
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OV, WY 5 SN

e e e ———
4 B



. MICHIGAN DEPARTMENT OF PUBLIC HEALTH ﬂ =l
GEOLOGICAL SURVEY NO. ¢
WATER WELL AND PUMP RECORD SRR NUMBER
"1 LOCATION OF WELL |
unty v Townsj§p Name Fraotion Seoti mbher | To umber RsngoN her
(-Zm\td’im oSl 7 WE W SELNE 2 % i Tfﬁ / 8 E
Distenog And Direation From Rond Interaaction 3 OWNEH OF WELL: .
Bonet| Kd = 7676 Konald Kimors
Addrass -
4360 L:sm\t:, - TG
Street Addraas & Cily of Well Locetion Address Same As Well Location? 0 ves No /

4 WELL DEPTH: {completed) 1 Date of Completion

Locate with X In Section Below
T 57 n :

—d ..!_ e 8 ] cable tool ] rotary 7 ontven {Oous
[ . [ Hollow rod [ Auger [ setted O
“F- "i'”-'" - ":" - T 6 USE: ) pomestic £ tyne | Publia [ rvpe 1 Public
Clingation [ Type tia publie {7 Heat pump

| ) |
e it Bt mindy § M.

Loyl

[ vest Wet  [7] Type lib Pubiic O

] ?Sﬁﬁ‘#ﬁ,ﬁ. Dsteet [ Throeded !, Hoight: Above/Balow

4
3 MILE Patic [ Jwelded Surface f.
THICKNESS | DEPTH YO In. 10 ft. depth ]
2 FORMATION DESCRIPTION oF | woTTOM OF , °° | Wight tos.
sYRATUM | STAATUM in. 10 fi. depth

Grouteri Drill Hole Di
n. to

} Drive Shoe (3 ves
No

ft. depth
in. to fi. depth i

~ q & SCREEN: / : , ] ot instalies
m—% (g / Topo irrtit L . piameter
: - Q%uzo Length
2

( W . Sot between . and

f
A ATTINGS: D K-Packer E Loed Packer D Bremer Check

5’ 7 [ erank above screen ft. Other

/ 9 STATIC WATER LEVEL:

i It below land surfacs [ pow
10 PUMPINQ LEVEL: below land surface

Q K ft. after hes. p ]

f. after hrs. pumping at

at GPM
G.PM.

’ " &E&&E‘%’N [C] itiess adaptor  [[] 12" above grads
D Basement offset D Approvad oit
12 WELL. GROUTED? [ ne 7 m Yas From a i0 .l_.l!,

(] Neatcament - T4 Bantonite ] Other

Na. of bags of camant Additives
13 Neargst of possible contamination
I Type Distance _Z. I l. pirection .I&A:"_
: Wit disinfectad upon comptetion? 8 Yes [ Ne
l . RECE!VED 14 PUMP: D Not Installad - D Pymp insyyllation Only
Jtich. Uept, of Public Heald Manufacturar's nsme W ¥ /A
JUN2 6 1936 Modal number —_—___Hp_ K vast 220 __ 2Jo
2615 Length of Drap Pipe L8811, capacity — . GPM
TYPE: ﬂ Submaorsible D L1} —
Bureau of Environmental argl PRESSURE TANK:
Occupational RO - GNGS Menut 's name EPLLI D
USE A 2ND BHEET IF NEEDED Model numbar _Capacily Gallons;

_16. Ramarks, elevation, scurce of data, etc. 16. WATER WELL CONTRACTOR'S CERTIFICATION:
: . This well \:zu drilled under my Jurlsdiation and this report 18 true

D670  2/84 = AUTHORIZED REFREBENTATIVE

! Authority:  Act 388 PA 1978
Gompletion:  Required
GEOLOGICAL SURVEY COPY Penaity: Conslotien of 8 viclesias
misdemennor.




DEQ. MICHIG$: DEPARTMENT OF ENVIRONMENTAL QUALITY W55N # 2019} 28

i 9 DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION
bk " WATER WELL AND PUMP,RECORD PERMIT NO:
iy Compretion Is required undsr suthorily of Part 127 Act 368 PA 678
L_! . m!?:lll::m to :orm‘ply Is svmlad:m&anor 2 (p 5 q l
I , " NPEA BN T
»f T gl = T L
i Distanca and Direction from Road Intersction ' 3. OWNEROF WELL A=y
: L 350 mfml CF BRANUET ROAD. | m DglA/M;” /’Z/ 7
i , W(?O We=t oF EENNET ROAD ' EW,&;*,,;‘%{? Lgﬁf% C.&,
£+ |suest Address & Ciy of Well Lo | BRAENT £E7Q Addrosy Same as Wel Location .
b " & JLooats with x I Secton Boiow W s. wewgeer: | gge c«mxmggi E m
g4 N o ft. t Well
ﬁ A Y N ‘,ﬁﬂ_‘!—z‘ . . 5. ClcabeTool T Rotany: [ oriven DDug
E O -@ 1 OHotow Rod I augarpored [ Jened
& T T 'T A 6. Use: ClHousohod [lType 1 Publle LI Type T Pudte -
L L e ]y Nt . O imigasion [ Type e Puntic (IHeat Pump
g e _l_ + DTssrww.Z?;nn poie 3
) P S— ’ . IRRATCHET] O, 7. casiNG: [kswel [Jiveaced . | Helgi: Adovesdow -
b } i
["a . 2. FORMATIONDESCRIPTION "'wgq',mm ,?ﬁﬁ% ;;iuv?;”gf___ smme SDRZJ,'!
. S TRATUM " Damewer: ____jn to_ . fl.doph]Welght __ e,
' ' ; oo 0§, dopth ,
. Black Dirt — 2 2 BOREHOLGT/B: © T8 . [Cloweshos
: - Muck ; . 4 6 Dianterar: ...___In. fo__.... depih. Dmpm
N to_ _ fi.degth
Grey Clay, & Traces vaal : 10 1_6 8.,SCREEN: FiRRJNo! Instailed Derm Packod 4"
Grey Clay & Rocks 25 | 41 Two__ .. 42 ... .. Demew_. 8'
|2 Grey Clay's Traces Gravel v Mt T
, i T ™1 rnwes: Packer [ ]Bromer Chock -
P & Few Stones . i 29 % [-]Biank Above.Screen _ ﬂ nm ———
| Grey Clay & Small Streaks 0. STATIQWATER LEVEL; '
i Sand v I's 78 oo/t BoloWLand Surfbco DFIowhg
: - 10. PUMPING LEVEL: Beiow Land Surlsce  *
; Grey Clay & Gravel . . ‘ ? A ,hrra.Pqn%mmay ‘GPM.
: ) :  Orunger Claatier Oar [Xest Pump
o F '-'.:.'I:f ~=—1'11. Wi L HEAD COMPLETION: L
: MICH DG 87 L0 - 2, 2 - ] Piniess Adapter
i" . ) Hasament onagz’
' JUC 41999 ] 2. wgaroutED?  [lne CFEn X mo_ n
: : . : Neat Cemeni 11 [ gentonite Clomer,”_
; ik \u.l DAY IR '-.’h.ﬂ’ JKll'I ) No.of Bags o AddIvoS
. wwm o 13. NEARESY SOURCE OF POSSIBLE CONTAMINATION: .
[{TR¥N Y l.;iUn UM! R Type. __§¢ Z?{'_Q-___- ghmse_-f_u'b"m__
USE A 2ND SHEET IF NEEDED Tvm__.a -, Distanco L. Dioctern.
15. ARANDONEDWELL PLUBGED? El Yes Nn : .| 14-PUMP: 13Nt ins on Oniy
Caslng Olametor ____ <"_ in. % L. m 96“ -_Hp—%m 13 :
PLUGOINGMATERUAL: - D Neat cemsm L] Banionite Siuny Length o Dropgpipe h Capadiy Y
I comenvBerionite Slurry [ concrete Grout Bsn!unm Chips TYPE:  LlSusmorsble Llder [lomer N
No.olBags @ _ = - Casing Romoved? CJves Rno ' PRESSURE TANK: Well=-Rite
REMARKS: (Elovaﬂnn. Source of Data, ate.) Manifacturer's 20.04 . 33, :
. ety ﬂé@?ﬂfwrt/ CHEO HELL mw’“‘"“! . Copedy ém__
- 8. WATER WELL CONTRACTOR'S CERTIFICATION: '
. T” / S MI’ V 86— ﬂ f m W’(/é W”. '\l"':l\u well w:sLdmbd 3:«« my urisdittion n:d “this reporl Is true o the best of my,
12 DRILLING MACHINE OPERATOR: Ko 7 il Drilling Co. 4/5.. viy
&l empiores T subconvacer : mmmm—mpte 5
Namo MLJJ. Bufka . :

R Pl

R > |

‘kncawmmun TS89 w2 U
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* MICHIGAN DEPARTMENT OF PUBLIC HEALTH [ l
GEOLOGICAL SURVEY NO. 4
WATER WELL AND PUMP RECORD AT WUt

"1 COCATION OF WELL ] l{‘
4 County- ip Nomo Feaation - &ctkﬁhg\ber ‘Town Numbur Aange Numbac
A = SWUSESE 28ps] (O

Distapce And Direction From Road Intersection \ 3 OWNER OF WELL:

5831 “Raackelt R4, Vdmanis 4 heyers Coost

Address

\Ws N. —ﬂMl s{, =T C,
Stroet Addresa & City of Woelil Lacatlon . Address Samo A3 Wall Lacatlon? Yos No
cate with “x" In Saciion felow Sketch Meg: 4 WELL Dm Qo g ! Nave Wall hal .
b 90 | # 831870 wewanris - -
R ..._ll - _:... ~:- - & ] cebla tool & Rowary (] odven Qo i
i ] ] [ Hoilow ceq ) Auger (3 Jetted
wl _ -l,——-t- - —}- - S USE: [ Domestic [ ] Yype 1 Public L1 7vpe 11 Public
| i i Irrigation D Type lls Public D Heat pump .
"’T"T"""'“” L1 7emt wen ] Type b Public |
1 X : 7 CASING: E] Stesl [ Thrsadea | Height: Aboya/Beiow L
UL E e Dw"“'d 1 Suﬂaa%aﬂ. % i:-‘.'
2 FORMATION DESCRIPTION b el :: :: :: :::: : Waigh be.fit.

{ STRATUM STRATUM
- Grouted Drill Hols Diameter )
in. 10 12, depth { Priva Shoe D Yeus

dlaz é aG s \ 3 3 ln:to n:g_opth .‘ u""
i -S ?hJ ) . / 2 4 / é-. ss:v::E le_é_f_":%rc wc;‘ﬂ(nhmmr -i—Z_ZL._D N°3y'“':"’ . :
Cloy- sand g (o0 | SRl — e
50‘” J- ﬁha.v . / | 20 7 0 ﬂnm:: o l:::::or 1‘“D "Lnd mkoé!i"] Bremer Chaak
: 9 s?mc WATER LEVEL:

ft. below land aurfaca {1 Aow
10 PUMPING LEVEL: balow fand surface

ft. eftee hes. pumping at G.P.M.
1. after hes. pumping at G.P.M.

1" gf&%&eﬁgn ' & Pittoas adapler D 12° above grade .
Bassment offsat d pit o

12 WELL GROUTED? D No m Yot From Q 0 i !
(1 Neatcement [N Bantonte [ ] Other ‘
No. of bags of cemant Additives

e AV e —e— |
13 Nasrast source of possibla contamination 4
Twoi‘ﬁmenoo AKX " w .

Wall disinfsoted upon complstion? ﬂ Yoz D No
Was okl well pivgged? Ows One

14 PUMP: (3 Notinstgn D Pump instgllation Only
ﬁ" i e

Manufacturer's mmo “%‘E TFD—
Model b HP V}'ﬂ —Z_s'..__

Length of Drop Pipa _g (2] . t. aapacity o GPM.

TYPE: Submersible 3 st
Bureau of Environnjental an, PAESSURE TANK: I /
tecubational Hen) - GWO0S Manutsaturar'a name 4" Lol
UBE A 2ND SHEET 1F NEEDED ) Model number B_’&E-_?l-_ Capagity 20 Gnllons

16. Remarks, slevation, sourca of data, ate. 16. WATER WELL CONTRACTOR'S CERTIFICATION
This well was drilled undsr my jurlldlcuon and this report i trus
to the best of my knowiedge and b

V ad w/ fm{/u 'Ee o / “{7

Addr n sy
R0 eP c"’lé . L7 : Data #'30.?7 -

D874 12/86

Authority: Act 388 PA 1078

Completion:  Aaquired

Panalty; Conviotlon of & violatian
of any provision s o
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GEOLOGICAL SURVEY NO.

MICHIGAN DEPARTMENT OF PUBLIC HEALTH ’ j
WATER WELL AND PUMP RECORD Ml 13|

PERMIT NUMBER
1 LOCATION OF WELL
(ounly Township Name Fvac:l:m Section NuTber Town Numbar Ranqn Nurber
Aenand Tavause]  Peme SEWIWL 3G 25 | 28gx| 10O
Distanos And Dirattion From Road intersection 8 OWNER OF WELL -
M-T2 -yush west of Armold R, Keyichot
Address s
(Sscursh J Stotnae e 4543 1l Avp shee Dz -Willinms g
Straet Address & City of Well Location Address Same As Well Locallon? D Yas E\No
" Tcato with "X in Section Bolow _ “Sketch Map: 19 WELL DEPTH: (compietad) 1 Pats of Complation
: { R® s Aﬂm\r% . : -5J g L
- —J|~ - -;-— —:- - Py w” B [ caste 100! gsotnry [ orivan D Dug
' / [ tollow rod ] Auger ] sevted )
b s i Sk ity ET'/ . 8 USE: fnomostic [ ] Type | Publie . Dl tvpe i pudiie
| i i X [ imigation [} 1vps ta Public D Hea) pump
" 'T- —.T - 'T- -;f"“* M..ﬁ [} Tast Well ¢ D Type b Pubuc ]
P W _L T GANG, [Iswsl []Theaded | Height: Anave/fotowres
o }MiLe o stic [Roverded | Surfaco e ft. .
2 FORMATION DESCRIPTION TR | sarrou oF - : depn L weon 2 e
STRATUM | STRATUM i 10 ST . daptl

Grouted Orill Hold Diameter
p m. to ft. depth

in. 10 ft, depth !

| Deive Shae O Yoo

L 8AUD
L SAMD

37 | &7

B SCREEN: ) Not (ratatied

Type . Diameter

Slot/Gauae Length
Setb N 10 fl.end _ ft.

g | 35

frTINGs: DBuK-Pecker L] Lod Paoker [J Gramer Chack

gF_lﬂg sbove . Otiver
O STATIC WATEA LEVEL:

1, below land surlace [ Fiow

10 PUMPING LEVEL: halow isnd susface

fi. atter hrs. pumping 21 GPM.

it. atwr hes. pumping st G.P.M.

n %&PLNEEI%’N: ’ 'Rnum adapler D 12" above grado
1 8asement offsst {1 Approved pit

12 WELL GROUTED? D No BYes From o 10 .

[ Nestcement xaemunilo E Other &.—

No. of bags of comant Additlvas

13 Nearast source of possible contamination

‘l:ws _gn.g_ '(O 1 pi

Well disintoeted upon completion? R\‘es I ne

MPUMP: ] Not instolled 03 Pump matanation only
M f er's NdMe

Model sumbeor g U e ! Voirs 228 __

Length of Drop Pipa fi. capaeity GPM.

TYPE: [ Submersibte O s

UBE A IND SHEET IP NEEDED ol

K

ady

LEEIVED

PRESSURE TANK-
Manufacturer's name Mm_‘-g___
Modol b ___.,%;Q .‘", Capacsly ______ﬁ} Gallons

1b. Remarks, elevation. source of data, etc.

Li

itirspy of Environm,
- men
U] inncxl Heaith . g v? “,qwm

T2 2 1985

D67d

2784

Deipd
et~ PNTG FISaNSATEF

WELL CONTRACTOR'S CERTIFICATION:

This well was drilled undsr my jurisdiotion and thig ceport 1s true
10 the best of my knowiedge and bellef.

PHILS LR DRILLG . OfF)

Signed

REGY : BTRATION NO.
TR €

S autronizes nmmm-mve
Authority: Act 368 PA 1878

Complotion:  Roquired
Penalty: Caonviclion of 8 violation

GEOLOGICAL SURVEY COPY of any provision Is o

misdemeanor.




MICHIGAN DEPARTMENT OF PUBLIG HEALTH - [Tor
WATER WELL AND PUMP RECORD 242 /65’

<83, LOCATION OF WELL

7. cAsING: [Jswei [JTiveaded Halght: AboverBelow
, . %m%m [l weided, Surfacer_. 3 gt

sTRATUM il Diameter: __ 5 _in. v 196 depin Welghl:m,lbalﬁ.
_5 o, u_l;56h depth som7

L loamy Sand & Gravel 3 3 BOREHOLE Ellom Shoe
- Diametor e 218 in. mASOﬂ depth | || Shala Packer

. Sand, Gravel & Stonas 76 | 19 | 0. to__H depth |

. Sand §& Fine Gravel 25 | 154 s screen: CNotiemios  [3GraverPacied

Tre_Stainless Steel ocamewr 3%
- .. Soare__ @912 um-____s__w,,
A07: | 961, |- SetBeween . 486" nand 461 _ .1
w e el T PTiNGS: . [K-Pasker Sromer Ch
- 4671307 .1 E:BhnkAbovoScfeon___lL_ 1. Ot
1361 443 " & STATCWATERLEVEL:
. o ‘ :z:z‘!
461

. 18 1. Beiow Land Surfaco D Flowing
. ) ) — 10. PUMPING LEVEL: Relow Land Burlace
1——S8and & Gravel $ A E A U Lt B It Aner *jn GPM.
M Lol Gl indlin Hoatth Dlpunger . [satier DAIr DTonPunp
.WELLHEADCOMPLETION: S

SRR s p— ,,/,;"‘"‘/wﬂqan/?o/
, Fmﬁzmnsscmm T

Caumy D Nt
i . nc/‘ﬁ"cz serse | fen I/)S&/ /r.k 145185 14 e
{‘ . B Dlsmnee and D;recuqn from Road )mmodon s 3. GNNEROFWE% J_ C -7-
CX . Address Mr/(@/‘ oNs’
- wa//):w/q //// 4’97" /@ g /Y0 Gas e S
:‘: . . ) e e _..:.c q%%
Aoy S T ek . Audm-smuuw:u tosaton L] \m,ﬁ’ﬁo
' g Locale with ‘*;In..smm Below - e wsu.osm ‘Date Comploted | X] New Wl
; A 461 n 12 111/ 96 E] Replacement Wal}
i I o e S M N 8. [Jcable Tool K] notary Oodven  [loyg
\ i I e \N Dlvoiow Ao Caugersored . Cluomes [
I ; [ T ‘ 8. USE: Eﬂousemd Ehympubne Svm M Publc
- e — T Irrigation Typs lla Publi Heat Pump
o R l Y \& /3l 7 Tt o Drz:: o Pl "
e

pry

1

. [}
LN G0y (RPitass Adaprer > C] 12 Above Grade
s " ' [ Basement Oftser 1 O wel Houde . -
IR TR Ty T AT T 12. WELLGROUTED? - ()Mo (Rves From__ Qw450 &
- T RY RHEE T A B Neat Cament Elsmmuo Iiom_\lqlday_
- T B A IR ] Y 2 . et . AN 31 ) 'Nﬂﬂfm 28 Kddluvn_ . o,
13. NEARESE 50U EOEPOSSIBLEOWNATION:
8, Tyne, . g‘ﬂ Distance 1. Direction ” M
¢ .
USE A 2ND BHEET # NEEDED m’“"—-——" Plence_ 1. Ohrooton__
15. ABANDONEDWELLALUGGED? [ ves [J Mo 14. PUMP: I?,:::"“‘”"’" . [1Pume naiataisn ony
Casing Dlameter _—_in Depth [ W&N = He_ 1 !2 i m_zzo_
PLUGGING MATERIAL: "0 Neat Gement [ Banionite Sy Lengih of __TIZJSQ_,__M it Copacy_ 12 _GP.W.
CementBentoniie Sturry {J conerste Grour [ Bentonite Chips TYPE; Submersible [ Jet_ E]om, /
N - No.of Bags_ _ . Casing Removad? D ves [ No mmf,\m ' A
{ x| 16 RRMARKS:; (Elovafon, Squrce of Dot 3tc) . .| - Medeosergneme_ Wll~RAte
DS | | MelMunbar; - 12000} ... Copecy 33,4 Galons___
S | S S T wmeawmcommrowscemuncmou
; - . Lt c This well was drllleld tndes my Jufledietiohand Wi report is true m .the besl of my

- ¥ . T St e and ballel, ‘
i 17. DAILLING MACHINE OPERATOR: - &4s-7202%¢
§ e hof 2 Hell nciTing G, Lo%

Wam' - Robert-J, Bifka—— .. Amss 233 E. Kasson. R,
Authoilly: Act 388 PA 1978
GEOLOGICAL SURVEY COPY Poma: Contcton ot et sy eSS O
F. P et e R B e e Ty e -.-..-.:.-.f.--“_...... o o e e e

e




1. LOCATION OF WELL

MICHIGAN DEPARTMENT OF PUBLIC HEALTH
WATER WELL AND PUMP RECORD

County

Diew\ce and Direction from Road (nteraec!

Lot H I Awlﬁ.rfm,mm

z@%&lgmwﬂ% Hhustoe Gty

f mzs'

~+|_L_

Jdoror o,

T T

ERAE
]

 SEvlWSEss

3. OWNER OF WELL ﬁﬁb M&Ntddl&-rg

Address

6% CRRLER RoAD

o sune JARES SN L o0t

4. WELLDEPFTH: | Dawe Completsd New Well
n. i ! Replacement Wall
Cable Teol .. Roay  [Joiven [louwp
Hollow Rod AugerBored ] Jotted

6. ust: SdHousencid Crypet Pubic  Clrype tipube -

Cliigaton 1 Typa tta Pubiic £ Heat Pump
[Jrestwet [JType It Pubic

2, * FORMATIONDEBCRIFTION

7. cAsiNG: []Swel [[IThreaded Height: Above/Below

Plaaﬁc Cweided Surlace:

Diameter: in to3/ ﬂ;ﬂ- Weight:

_ f{t.depth D
BOREHOLE o rive 8hoe
Diametor: 7;4. W doptr | [ shase Packer

—dn n dapth

8. SCREEN;, [T Not Instatied_ ~{Zaravel-Packed

Type Sas m

SetBetwesn_ _/_r frand__

s EITTINGS: Packer L IBremer Check

Jaank Above Screen _ Bk OV

8. STATIC WATER LEVEL;
. f.BelowLandSurfaca [ Flowing

10. PUMPING LEVEL: Below Land Surface”
ft. Aler____ _. . Ies.Pumpingat

— GPM.
Opunger  Cleaer o Lar T3 Tout Pump

Jbli:’; : Hagith

11 WELL HEAD COMPLETION:
Pitiess Adapisr £] 12~ Anove Grade
Basement Ofiset ] wet! House

x -BUREAU OF EWIH%’NTAJ. AND

12.weLLarouten? o ‘@Yu From £ .10 fl.
(] Neat Cement [ Bemdabe Doyu:w
No.of Bags_,&"" Additives, .

USE A 2ND SHEET IF NEEDED

13. NEAREST/SOURCE OF POSSIBLE CONTAMINATION:
T v Distance "7 $°=4 1t Diaction
Diance ... ... f. Diection

Typs,

15. ABANDONEDWELLPLUGGED? [ ves [ no

Casing Diameter _ .n. Depth

PLUGGING MATERIAL: (3 Neat Cement.

[ cemenBentontia Stuny O concrere Grous [ Bentonite Chipe
No,of Bags _.._ Casing Removed?

" [ Bantonie Siuny

Oves OnNo

1eW :‘wg i&v&ﬂon Source of Data, oto) “f- 77 J’ M

15. WATER WELL CONTRACTOR'S CE RTIFICATION

14.PuMP: (] Not Inatatted [ Pump emmitation ony
Moanulacirer's ————

Model Nu E% HPL%_
ngm of Dmp Pipegd. 7 2 __ 11 Capad GP.M

[ submersible Cl.m Ooner___ .

PRESSUBE TANK:

17.  DRILLING MACHINE OPERATOR:

[ P'er w0 AR

[ Rt B D ey e R N s S R G | TR SO NS S

ipe-ang this raport |9 true 10 the best of my

) ' - i 5 M PA 1978
GEOLOGICAL SURVEY COPY | Panuiy: Conviton mwmmmw:ﬂﬂmm

PGP N, S NN o N S | S - S 3 A SIS S R DRI S Y e amon e T




. GEOLOGICAL SURVEY SAMPLE No, et . D

WL 1019

MICHI GANOEEPARTMENT
- PUBLIC HEALTH

WATER WELL RECORD
ACT 204 #65

.

=

CWNER OF W6

AdarossM ?s.
s gt 4 e 9ol

WELL DEPTH: (completed) Ohte of Compiotion .

/lO il 7/ . {

e ALl

5 7] cabie 1001 7 Aotary O oriven [ ou
"Hollow rod D Jottedt ﬂ Botad 0o
6 ust: Kloomestic [ rublic Suppty {1 1ndustry

Dlrrlaaklon D Ajr Conditioning D Commercial

Tast Well
7 CASING: Thrended[ | woldad Tselghts Above/Below
Diamag 47 l

Surface f1,
£ into #HO . pepth lWaluwlba./n.
J— 1 1] = fte BOpth | Drive Shiue? vssleu| l

8 SCREEN: 2

b 215 STAINIES S _ng/ AN
;'/Gm:za __e‘ o Lolmnh

sat detwesnf Q.5 1, and
Fittings:

FORMATION

{8

G STATIC WATER LEVEL

ft, bolow land aurface
10 PUMPING LEVEL bslow land surface

fi. after __ hrs, punwing 9.p,M,

ft, after __ hrs. pumping
11 WATER QUALITY in Parts Per Milllon:

Chiorides {Cl)

tron {Fe)

Hardnoss Other
12 WELL HEAD COMPLETION: ¥ in Aoproved pit

) Pltless Adapter 12 Abovo Grade
13 walt Grouted? [ Jvos [_] No .

3 weat comomt Daammno 0O
Dapth: From, 1. 10 [i8

14 Noarest Seurco of poasibie contamin, joo THt b Fl,
oDt S oirection __&IL_ Tve

Well disinfocted upon compiation Yes No

15 pump: at Instalto
Manufacturor’s Name
Model Number HPlﬁIN r- -1

Length of Drop Plpfm‘&. capacity. G.P .M,
Typo: [[] Submarsibio
W et [} neciprocatiog

USE A 2ND SHEET If NEEDED

18 Remarks, slevatismiEgRrIEMftitia, otc. 17 WATER WELL CONTRACTOR’S CERTIFICATION:
This woll waa drilied undor my jurisdiction and thn teport ls true

Gt BY : i was e "
**ADLLICH BY !ZE Z L !2[2““1@ 2917
REGISTERED BU INESS NAME B REG}S, Aflpﬂ HO.
, :

ELEVATION '
OEPTH TO ROCK il qL 9P
4

Dé7d 1008 (Rav, 12-68)

GEOLOGICAL SURVEY COPY




GEOLOGICAL SURVEY SAMPLE Np

AUG 18 KWG

z_

WATER WELL RECORD

ACT 204

PA 1965

U [

MICHIGAN OEEPARTMENT
PUBLIC HEALTH

{

1 _LOCATION OFWELL |
[County Townenip Name

GRAND TRAVERSE ACME

fDistunco And Diraction (rom Read thtersnctions

U N —

Fraction

P Soction Number
e wSE M il 26
OWNER OF WELL:  mony 1.EMCOOL

Fm‘m‘
28 rge. 10 %W

fos Weat ot abyataty ats o " e Bt 2 U8 SN
. ® L)
Stroot addross & Clty of Well Location ) m' M. 49690
Tocate w'm,‘"R'" in"sacilon bolow Sketch Map: 4 WELL DEPTH: {comploted) ODate of Complotion
P 161 0 8/1/76 _
-~ _.:_ —_—— 5 B} cabio 100l Rotary [ ] Drivon (J ow
! -x:- ) . [ montow rou Q Jottod [ sored I
wi _1_ I _-.:- - T 6 ust: Bloomestic  [] Public Supsty J (nduawsy
__: | | 4ot - ITNgatlon D Air Conditioning [ Cormercial
e e o = =~ — .
N e Jrgsi wan [
I 4 1 __L 7 gaﬁNGz Tifreaded [ | Woldocf] { Haight: AbovoSIEN
1 MILE ’ J ) Surflna ___l___.n.
2 FORMATION T2 Hfanrrom or 5 . 1544, peorn | "imm—m'”"‘ TRST
STRATUM §  STRATUM #to  ___fi. Depth _ { Oriva Shoa? ves{ Ino [7]
S Tom
3AND 5 N -*Typammm_nm Pla: _ & dnch
3 foet
CLAY & GRA - SIot/niL Lenath
VEL 30 35 Set between ft, and ,15_2____'1.
Fittings:
GRAVEL 25 |60 drive sgreen X~pucker set length
9 STATIC WATER LEVEL
SAND & GRAVEL 0 130 f, balow land surfaca
10 PUMPING LEVEL below land surfoce
CLAY 15 145 fi. afml__ hrs. pumping _.15_...._ [N 3
m & Gum 16 161 ft, aftoe ___ hrs, pumping 0.p.m,
77 WATER QUALITY in Parts Per Million:
tron {Fej Chlorides (CI)
| 7/ bard other

m Pltlass Ad D 12°° Above Grade

13 wel1 Groutad? Dvsa Klne
D Neat Camant Dummno D

Dapth; Erpm ft. 10 1t
14 Noaroat Source of possible contamination

o fent NW Direction _'e_ﬁt_’_-_e . _Typo

Woll disinfooted upon completion [T} ves fofNo

16 PumP: 1 Not instatied

Manufacturer's Nama . _DEMPSTER

modal Numbsr QLe80 HP Bj_blolts 230

Length of Drop Pipe } 38 _F. capacity _§_. G.P.M,

Typo: E Submeralblo

D Jot

[TJ Reciwrocating

USK A 2ND SHELT IF NEEDED

16 Remarks, elevation, source of data, etc,

*CORRECTLI py
**ABDNION gy
ELEVATION

OEFTH TO Roek

ABOED INFO py ORILLER, ITEM Ko,

- emﬂm

17 WATER WELL. CONTRACTOR'S CERTIFICATION:
This well was drliled under my jurisdiotion and this roport is true

to the best of know{edgo ond boliof,
REGISTERED ézmtss NAME

CEDAR, MI, 49621

Addrass

REGISTRATION NO.

Signad

6/9/76

t00M (Rov. 12-88}

GEOLOGICAL SURVEY COPY




GEOLOGICAL SUHVEY NO. l

MICHIGAN DEPARTMENT OF PUBLIC HEALTH
WATER WELL AND PUMP RECORD

‘PART 127 ACT 368, P A, 1978

PERMIT NUMBER

sechon Numbor

__.Sand

‘3 OWNER OF WELL%?
kholder Const.
Address
o e Souet v
Addrass Same As Welt Location? D Yes !_No
4 WELL DEPTH' (completad) | Date of Completion
]
2 k. __8-28-91
5 [ cetie 100 E Rotary [ oriven a Oug
D Hnllow rod D Auger D Jotled D
8 USE: E Oomestic [ Yype | Public [ vype 1 Public
D lrigation D Tvpe ita Publie D Hoat pump
W vost won [ Type tth Publec 0
? Sﬁﬁ,ﬁm, [_]suel [l throaded | oight: Ahove/Botow
5 P'Tnzq W;:d"" : Suriece % _ 1,
m 0 1 de|
2 FORMATION DESCRIPTION P | Wergid DR21 s 1.
in. to f. dopih i
- Geguityg Drilt H iamater
7: n. io 1. depth  Orve Show - [] vag
Sand L i 10 . N depih N No
. 8 SCREEN [0 Not instatied
__Red Clay __ Tyoo —%ﬂﬂ, vameter __FULY G¥
Slor/Gauzo %[ ——a Length 10’

1. and 45-2—- ft

Sat between

Lead Packor D Bewmnor Chock
. Otiar

emrings O] K-Packer
Blank above serean

iy

8 STATIC WATER TEVEL

___u.L f1. bolow land surface L] Fow
10 PUMPING LEVFL: bolow land surface
- h. sher hrs. pumping 8t . ........GP M.
I. aftor hry pwnpingat.. _____GAM.
11 WELL HEAD g] Piloes adapter D 12" abovw grado

COMPLETION:
p_a_as_gmenl of fsal E] Anproved pit

12 WELL GROUTED?

D No Q Yes From ....;.Q.- fo... _2.5. fi

© [1 Nesttemsmt [ Bontontia

x] omsr.-ﬂlﬂnlgf

o om - —. e ia .

—— No_of bags of cement Ndditives ——
13 Nearest of Yation
———— Type Dnstam:e _@ Z_i‘_ Diroction _
Well d t upon H [3 Yes [] Mo
14 PUMP'

D Not Instaited L—_l Purnp (nstaliation Only
Manufacturor's name _ _ Aermotor

BREC

Modat rum .z.QB_.l_O_g_ w1 Valrs 0_23.0.__

Length of Drop Pipe fi. G.P.M.

USG A ZND SHEET (F NEEDED

M‘ch D.p', O' 1PE: [ Submersible [ e
Manutaouwars rame ____ WOL1=R1te -

¥ \j

JAN 27 1993

Model aumbar 260“0 2 )apacnw —-5_(_301«)"-5

o -

15 Remnrkq elevnuon source of dala, ete,

‘Well Driller~
Mark W, Zientek

BUREAU OF ENVIRONMENTAL
OCCUPATIONAL HEALT)

16. WATER WELL CONTRACTOR'S CERTIFICATION:
Mhls woll was doliad under my Juisdichan and this ieport 1s tnie

m ta the boest of my knowledge and batiaf.
lmsl# RATION % 7

Address

D670 (Hev 10-80)

B&z Well Drilling Go. _
R!GIéTIBED BUBINESS NAME .
‘ _l‘)u'le ""’21-92

" Signed __

GEOLOGICAL SURVEY COPY




. . MICHIGAN DEPARTMENT OF PUBLIC HEALTH A , . .
114 [7171ele)

GEOLOGICAL SURVEY NO. R
_ WATE,VZE;L_AZNZZQU‘%';/EE% R PERMIT NUMBER

OWNER OF WELL! W Weﬂ
o P USHN

Addrags Same As Wall LocMicn? K Yes 0 wo
L
WELL DEPTH: | Dats G 'New Well

I 7 0 FT. Q %v Replagomont Well

6 []cable tool eotary {Jonven Ooug
D Hollow od D Auger D Jaitad ]

e USE:EDomnsm D Tvpe | Pm;uc D Typa th Public
D irigation ] Twpe 1o Public {7 tant pump
Clresiwan [Jye i Puhl ic Cl

7 CASING: [‘_lsm [ ™roaded . | Height: Abgvo/Boiow

‘ zl"lamo 'Eiliw:ndad :Suﬂacn g
in 0 t. depth zg~ d
Wasght .17

in. 10 ZC. depn : g /
E?nl! Hole Dlav:n::vp " | Orivo Shos D ves
,70: I O ne

— 0. 1o 1. depth '
8 qCﬂEEN

FORMAT!ON DESCRIPTION

MQ‘ C /41/ .
Clay

Soutd
(S ¢, Yock
!Fw/ 7‘ brocae( {Hockes

0 net }nuatlod

Typo ‘I/
% Lon F".
@W o - fr. nng:hLL_ﬁ

FITTINB& ﬂ K-Packer [:] Load Packet D Uremer Chock
lank above acrean fi, Other _

9 STATIC WATER LEVEL:
L&,—_—'ﬂ bolow land surtace . D Flow

10 PUMPING LEVEL below land surlacs

ft. nfter tws. pumping at __ . GP.M.
ft. oftor = hes. pumping at . —.— GP.M.

11 WELL HEAD ,
COMPLETION: [PTwitioss adapror Fa2- shove grade
" []Bassmont ottsot___[] Approved pit

12 WELL GROUTED? ] Ne Eyu Fro1 l&: It.
3 Neat cament m«-ntomto E—Dlhar

No. of boge of comant - Additlvas

13 Nearast source p\oslit\h contaminahon
Type K4 <. . Distonco g Oftr iy

Wall disinfected upan cempletion? E Yoz D o

Ws old woll plugged? Ovwe [k
14PUMP: [ Notinstatod . [_] Pump lustaliauon Onty
e ; Menufacturor's namao M
RE Model numb HP Volts
,,‘;gh_gep A Length of Drop Pipo —— it GPM.
3 TYPE: ~ Submoraublo D .m
§r! PRESSURE % Z
Manufaoiuror's ne ma
UBE A-2ND aneer if NEdDED RN #Modal numbor Gallons

ONM?’\\T
R k.l(. f data, ot CONTRA TN
T St i 5 TR A i R

1”7 Opm;r'. Namo: . ' ' ,é?‘,,/,,/, c;I W /@ﬂ 7(

D67d 2/89 o o
\/‘ n. - Authority: Act 369 PA 1078
. Completion:  Required
- penelty: -Convictlon of 2 violation

of sny provisien is a

GEOLOGICAL. SURVEY COPY misdomeansr.




L. MICHIGAN DEPARTMENT OF PUBLIC HEALTH 3T
GEOLQBICAL SURVEY NO. |
WATER WELL AND PUMP RECORD RN BUNEr
1. LOCATION OF WELL

—

unty , Townghip Neme raction - .| Section ber | Town Number Range Number
enind Taverss| Peme SeusESE, 26" |25 8]

Di’?/:uc; A;;\ :;lr‘sglon ;3:'; ;u d lm:)z)) No?.ﬂ\t&‘ ;"-Ei;&ﬂ d 0 Al 3 Coﬁ:i: SF\{ WEL’L.:.AM NZ
Nocthh siae b Orackett ia, Address 2 ane ki T.C

N : e kst #d- T
Strast Address & City of Well Locatlon (4@2-( [5(2&‘(‘-“ Rﬂ) . ﬂ;:lr@gnz{i:mcla WJI?foonion? Km O n

Cacate wiih "X*'in Sacfion Beiow Sketch Map: 4 WELL DEPTH: (completed) 1 Data of Completion
I 1 1 Tt '
I oy kS 314 (5% 14, r4 g6
e — -{. - —-:- —:- — 6 [ cable toot hotary (] oriven Ooug
|

] {7 Hottow rod 1 Auger [ setted )}
| ST RO R R | 8 USE: ‘ ) O -
H {7 T .ﬂ- X B oomestic [ Type & Public vpe i Public

! KT

A b ' O irgation 7] Type lis Public [ Hoeat purp
'T' —T : - [ Tesiwen - {71 Typa b Pubtic a
oy % tautnl 7 GASING. %s«ox [JThiesded | Height: Above/Below
5 - . S
LMiLe 1 P Plastic DWslded | Surface { i
) . to - 11. depth | I
2 FORMATION DESCRIPTION TR | aorrom oF " °P | Weight fos /it
Y STRATUM STRATUM e |1 10 ft. depth
' Grouted Dril Dismeter ! oriveshoe  [J v
, '7 . in. to =i, depth | Drive Shos ot
T ! 5w [ [9) { o . tO h. depth .' 0 v
& SCAEEN: 03 wot &
. Ve [ . ol Installed
saed 4 CLAF { |19 twe S I0és 5 Rt o 32
Slot/Govze [ © Langth =
CtL A y 7{ (ol sovhorwsen L 1€ nea_ L %5 _n

FrnNGs: [0 K-Packer [] Lend Packar [] Bremer Check

[ -
4 A 2 p .. 45,1 [ mankavovsacreon . tt. _ * Other
. E 9 SYATIC WATER LEVEL:

?
£L Al & iy 77 i velow lans surtace ] Fiow
(
4
(2

10 PUMPING LEVEL: bolow land surface
é‘éﬁ!"‘/ 5/ 2 GRHE 105 L7 L6 ater Wre. pumping at GPM.
CLbY Spal LAY ER: ¥ 1 At —— bt umitng ol —— G
SA S /
& ‘ALL 4l

(75"
- . itless adeptor 12" sbove grada
M CompiEnon: A 0
l *’ - 7] sasement oftsst ] Approved pin

D No [ vos From _..__ 1o

12 WELL GROUTED? ft

D Neat cement 0O Bsnlaﬁite D Othor —

No. of hegs of coment Additves ._k oL e LA l

13N t of possibla contamination

- Type ffl'Tct D (‘)# 1. Diracy, b’

RECE!
- . MiCh. Depf,:(}mﬁh Well disinfacted upon completion? m’ Yeo [] Ne
Y4 PUMP: ] oy instatied " pump instaiation Only
JUN 2 6 1536 » Manulacturer's name __{= {_I¥ &L 125
' . o . Modst rumber £ 48 b~ HY_vons _FT ¥
Bureau of Envirenmental and - Length of Piop Pipe __ L2 ¢ [ pacity 1 © GAM

Occupational Health - GWQS Twre: [ Submarsible O e

?ESSURE TANK: ﬁ ¥ T p“‘

Aanuf ‘s name

4 g gv-3$ "
USE A 2NO SHEET IF NEEOED ) Model number __éi?______... Capacity _.;(:’_._{_Gallonsg

16. Remarks, elevation, source of dats, etc. * 18. WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled unider my jurisdiction and this report is true
1o the beat of my knowlodge and belief

ITAPP WEgee plRiced,, 0793

Addtau“msimf; ","’3““3/;94 - 7 7 lfblf ;?l“ﬂ?’%’ /')“-‘V L': / 25e “, r *

~, 4 -9 / ~ &
: Signed Ay, [ rtud, bwe 2¢ 27 JC
D67d  2/84 : AUTHORIZED REPRESENTAZIYE
Authority: Act 388 PA 1878
comeh’ on: {l!oqu'lnd .
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MICHIGAN DEPARTMENT OF PUBLIC HEALTH
WATER WELL AND PUMP RECORD

7. OASING: Dsml DThroaded

oxﬂo Weldad

Diameter: n. o 1. deplh
in. 1© . dpih

BORE HOLE: 1

Diameter; _ into____ .gm
ol I£ th

15. WATER WELL CONTRACTCR'S CERTIFICATION:
This well was drilled under my jurisdiction and this reporl [s trua o Ihe best of | my

: knowledge and bellel.
. DRILLING MACHINE OPERATOR: le ’s WELL Dn[LUNG ¢
%ployee D SUboomraetor . GIGTEREL BUAINEES —378 AEGIATRATION )

e ey L NAYEROE € E 49684”8_315!. -
i ng ' A Dalo____B/ Z 9&

AUTHORZED REPRESENTATVE
. Autholty: A1 388 PA 1678
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QEOLOGICAL SURVEY SAMPLE No — ' D

5 8 WATER WELL RECORD . : MICHIGAN DEPARTMENT
RS ACT 204 PA 1965 bumgiiEALTH
raation
ouin
- % % %

2 . FORMATION

Binere DieT
LA~ - Loap~
P A i
QLAY . Greave—
L4 9 STATIC WATER LEVEL ’ ]
S‘(Ml s_n. balow land surface -

10 PUMPING LEVEL below Ignd surface -

Ceay ' Y I AN L S

SAMD | ‘ '

¢ AN
Loty — GEAVES
MUDDY SA~MD

SanD

A
-
.
-
-
LY

v
ft. aftor___ s, punpl k' B

JUSE A 2HD SHELY (F NREDED

16 Remarks, olevation, source of data, etc. . 17 WATER WELL CONTRACTOR'S CERTIFICATION:
ADDED INFO. BV oRILLER, (TEM [T This well was drilled under my jurisdiction and this rapart is true

g’%"&?’ﬁ (LT DRIEC - 0778

REGISTERED BUSINESS NAME REGISTRATION NO.

B, Mt !

o 11 [ /70

3

#SORRECTED BY: )
' _ Address

T SRIRATCH BYy

Signed

D&rd 100M {Rov. 12-68)

o
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GEOLOGICAL SURVEY SAMPLE No. ' D

SEP 1 5 1975

WATER WELL RECORD MICHIGAN DEPARTMENT
ACT 204 PA 1966 OF
PUBLIC HEALTH

OWNER OF

" BURKHOLDER CONSTRUCTION
Address 1614 U.8. 31N,
TRAVERSE CITY, Ml. 49584

WELL DEPTH: (complatedl Dato of Completion

56 f 8419173
Cable tool [ Rotary [ oriven {7 puwa

] Hottow rod [] seued C)sored [
8 USE: gloomestic ] public Sepply ] indusiry
Clurnigation [ Air Conditioning  [[] Commercial

Tost Wel) [Jl
7CASING Threaded ] weldedfe] | Holght: YOS -

( Surlm o____;__(l
‘ _é_ln. to 5&_". Depth { Weight _11_.1!::«’".
2 FORMATION - . .
in, to f1. Dopth | Drive Shoo? vasfiino JI§ |
8 SCREEN: .

SAND COOK -

Type: Dias: W_——
SAND & GRAVEL & ROCKS Slotiete —30——z Lo

. . . Sot botween P& ___fi, ond 28 ____ fi,
Fittings:

] rd bottom,lead packer,set length

9 STATIC WATER LEVEL

1. helow land swface
10 PUMPING LEVEL balow land surface

f1. nfter_L\_hrs. pumping _._15_, g.pum.
f1. ofter ____ hra. pumpl [ N.5.%
11 WATER QUALITY in Parts Per Miliion:
lron (Fey ___ ______Chiorldes {CI}
i
. Hardnoss Othar
WELL HEAD COMPLETION: [ in Aporoved pit
IR pitiess Adaprsr 12'* Above Grade

13 wan Gromnd?D\'eo No .
[:]Noa!f‘ 1 Dﬂc‘ ite D

Depth: From ft, t0 ft.
14 Noarest Sourct of possible contaminetion

ﬂ_fctn _m_Directlon _!m Typa
Wall dislnfoctod upon completion [ Yes B -

10 pump: ] not instaniod
Manufacturer’s Name
33

modo! Numbe HP oits __ 430
Langth of Drop Pipe, An_n. capacuv_B.G.P.M.
Type: fg] Submersaiblo

O Jar . 0O Reoiprocating
USE A ZNO0 SURET IF NEEDKR
16 Remarks, elevation, source of data, atc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
ADCED INFO BY DRILLER, ITCM NOQ, Thia well was drilied under my juriediction and this report is irue
+CORRLCTED BY 32.4 10 the hest of my kmmxol%xssnd m:llef.n
3 ADDITION BY “REGISTERED BUSINESS NAME ““‘""! L1 nz‘eisra‘&n‘o!ningog. M

Ei.EVATION Address
DEPTH TO ROCK e
. Signed 8/ 29, 75
D&7d 100M {Rev, 12-68) ' .-(-75;5::‘?{6
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GEOLOGICAL SURVEY SAMPLE Na. D

SEP 1 51975 WAIER WELL RECORD . MICHIGAN DEPARTMENT

CT294 PA 1985 OF
’ PUBLIC HEALTH

OWNER OF

Addrass

RY.62
WILLIGMSBURG, MX. 49690

4 WELL DEPTH: (completed) Date of Complotion

222 . 9/4/75
5 EJ Cabitu tool E Ratary D Deiven D Pug

[ Hotiow rod [ senea [ sorad a
6 USE: D Domeslic D Pulilie: Supply D indusiry
ﬂmiamlon D Ait Conditioning E] Commarcial
.Teal Wosl l_:I.
TCASING: Thwoadad[ | .wetdedgg] | Height: AboveXamiaes
Diam.
Isurface 1 _n.

‘ in, to 29_1._f1. Dopth ‘Wuium 9 ibs./1,

—

. to ft, Dopth ) Drivo Shoe? Yesl No .

FORMATION

8 SCREEN: COOK

___BLACK DIRT TyooRRD BRABB =~ ow.: G 8nch .
. SloptRacme Longnn 13 @@t
SARD Sot bmwoonzp_____yt. and _ 2228 .

Filtlnga:

CLAY standaxd bottom,lead packer,set length

9 STATIC WATER LEVEL

8AND __12_2_______ ft. beiow lond surface
10 PUMPING LEVEL below land awfaco

SAND & GRAVEL 152 6. ated e, puneing S0 ammm

GRAVEL . _— fi. attor ___hrs. punping ——eeeee G-Du,
11 WATER QUALITY In Parte Por Million:

SAND tron (Fe) Chloridos [C1)

FINE SAND Hardnoss Othar
TZWELL HEAD COMPLETION: [ ) n Approved Piy

SAND i ritices Adnpter JB 12" Abovs Grade

13 wail Grouted? ] ves ] No
D Noa: C [] B it D

Dopth: From, ft. (o .
14 Noarost Sourco of possibie contamination

300 toer __all oirection____fledd __ Type

Wol| disinfected upon complatjon Yes No

6 FUMP: [ Not instatied
HManufacturat's Neme

modol umber _UPM __ nB_§ vons _230

Length of Drop Pipe JBB__f. capscity3 _G.pm.

Typo: &1 Submarsitle
[J yer 3 Reciprocating

USE A 2RD SHEET IF NEEDED

16 Remarks, clevation, snurce of data. etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:

ALt INlG BY DRELER, ITEM NO. This well wae delllod under my Jurladiction and thia seport is true
ewaretice BY 0 : 10 tho hobt of my knowlerdge and bal{of,

* *AbDITION BY REGISTERED BUSINESS NAME . REGISTRATION NO.
ELEVATION 3 o 49621

DEPTH TO ROCK J}ﬁ Adaross . 4

9/8/75

Signod Dato

Dé7d t00M (Rev, 12-68}




MICHIGAN DEPARTMENT OF PUBLIC HEAL IH - d§

' GEOLOGICAL SURVEY NO. i ‘ G
| WATER WELL AND PUMP RECORD SE T U

T SCATI WELL PART 127 ACY 368, P.A. 1978
unly . Townsklp Name

8} '
qgmm& =
stance And Direction From Road Imaraocn

47 e Nogkl oF Dock R4 onl
Dee?wn e PE - w sSide |
Sireat Addrass & City of Walt Location 7[ 4.3 &l qa! )_9 jE[L ()I‘

Facate with "X In Section Balaw Sfetch Map:
T ) [
N
IR RN JUURUN U
1 1 1
T
L] SN PRI SPUN REp | -
NN
i
lo — o T--.—--{Ml. '
'[ 1 | I 7
! g ] A Eﬁmg, % S100! Threadoed i Height' Above/Below
-t y MILR - Plastic [ ]Welded | guqane . _11
DEPTH TO m o ,Z{)__ n. dllplh |
2 FORMATION DESCRIPTION BOTTOM OF | Woight tbs./ht.
STRATUM PN Y 1. p— Y. i
Groutad Dol tole iamotm | Dave Shae E Yes

T . .16 —_ . -1t dopth
M . ‘_,A‘ oy ——n.l0 f1_depth ! o No
8 SCREEN: [ Not instplied
..--Méém/ - ,ﬁ _-.._.Z? - l'\‘%*l pi (,% . -
§ el é Length

_—W : j 9,7._ :m' \ _55?) 1. und_:‘.gL._._ll.

frnngs L) K-Packer ~fdf Lead packer [} Gremor Chuek

-2 -
- _.,,a,%_..____D Diank abovo screen oo f1. . OOl e oo
9 STATIC WATER LEVEL
. o _Li_ 1t below land suef ] Flow
10 PUMPING LEVEL: below land surtace

.é_‘én. ofter / hrs. pumping a3 2 /G.P‘M.A

{1. after tws. pumping o) G.PM.
i - ' 11 WELL HEAD - —
COMPLETION. B““"** adepter (] 12" sbovo giade

. _ u Basement_offsel [j Approved pit
1 ?

? WELL GROUTED D No Ea Yes Fom £ _ia _-42
- . . [ neatcemani £ bentomte [ Omor

- No. of baga o! cament Adchiwves

. ) . - 13 Nearest source,0f possibie contaminalion
- Tw#' .. Distance .4&-" Ak Direcvon ”g—

Whnil disinfacted upon complaunn? ﬂ Yes D Nn

A . . - 14 PUMP- [_j Not instalied D Pump Ingjalistion Only
.- o - . . - Manule s nama %L—Md}‘—‘—
R Model aumber $ELNLA S~ WP £ w20
Length of Drop Pipe _ 22 11, capacity —f L . GPM.

aiPES - - 1oE: submersive [ Jer.
s PRESSURE TANK: .
Manufactitiors name L4 LLE }’ 7; el
UBE A IND SHEFT \F NEEDED Model numbar “2-4&2 3 Capaoily Z Z~___Guilons
15. Remarks, elevation, source of data. sic. 18. WATER WELL CONTRACTOR'S CERTIFICATION:

This wel was driited under my junsdiction and this repart 15 tfue
10 tha best of my knawledge and boliel.

DG7d {Rev 10-80)
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e MICHIGAN DEPARTMENT OF PUBLIC HEALTH 1[Z
SRt st e ~ WATER WELL AND PUMP RECORD . ,,,m,;f

FORMATION DESCRIPTION

SAd
LAY )
CLA SAaeld CpRavéir
Spaxd _CRACVEL,
Sad
SAxd  CRAVEL.

§6 Pt Firl San~

13 Nearest sourco of possible contamination _

4 . ®
e Tme A EP Tie Di 7e w Direction R
Well disinf d upon pletion? E’ Yes D Na

VEPUMP: 3 o instal ] fump instatiation Onty
2‘ o5 .

AT RATE o7

Manutacturer's namo 2
Yy 7, v
Madel number __* e- 17 Hp 7 “L Volm’_ 42 ;

Langth of Drop Pipn 5 fi. capacity . G.P.M
TYPE: IE,_Submors:bln : D Jot
REQEIVer FRESSURE TAMK: > 7 -
Erne g 0 E e b rr. e Manufacturer’s nama k K1h A 25!
kCn. Depl, of Pulaip o ' 25 ¢ {5
USE A JND SHEET IF NEEOED R IR Madet numb Capagity Gail
1B. Remarks. slsvation. sourcs of data, efg> ™! Tty 16. WATER WELL CONTRACTOR'S CERTIFICATION:
. R ot - This well was dritled under my jurisdiotion and ths repon Is tiue
: L te the best of iy knowledga and betisf.

TR PP wall DR Aia.,. 07 75
s@i{wsnn:we REGISTRATION O,

Date. 114 /(‘ yo‘/

LGRSO B

Signed
D67d  2/84 AUTHORIZED REPRESENTATY . n
. . Authority: Act 368 PA 1978 .
compu't on: Raquired
GEOLOGICAL SURVEY COPY By Brovaian 1 gtian

misdemesnor.




% - PO RE 011981 | WATER WELL AND PUMP RECORD PERMIT Nulﬁ‘ia]eqn 2

MICHIGAN DEFAHIMENT UF PUBLIC HEALTH

PART 127 ACT 368, P.A. 1970

Distance And Duanuon From Road Intersection

Ons

‘mast A(Il‘l’eSl & City of Well Locanon

Townghip Neme

5 .
\)E\ﬁ\ Swhb. -Q‘twn.ﬂ 1&&"“ :ognfoﬁudr Da,

"cb%(u.‘

BN, Oictor

A‘d m’ge@&:\en,?{ . pd .

Address Samo As Well Lacation? K’fés O no ]

— oy

“Tocate wilh 'x’ n Section.Below
! .

4 }
N
Al
| T

REEN

e s e i e ———t v

Sketch Map-

Tercafel gailef]

Patiorhs Do

4 WELL DEPTH: {completed) | Date of Complotion

h. H 6/ 26/ 81

§ [3 cante 100t O rotary [ oriven " Doug

D Hallow rod D Auvger [:] Jattad O

USE: [Skpomostic [} Type | Public T rype i puntic
O Imgation D Type Ita Puble Hnnt pump
D Tost Woll D Type b P»hllc D

76{:?,',':&,, ﬁs«:ul [ threaded |Homh| Ahovnlnulow

Pigstic ] Weldod | Sutace i
_L n. 1o 33- 1. depth l Wemmll_..o. tha.itt.

n 1o f1. depth .
Groatad Ontl Jlole Diametar . .
o 1t. depth |Duvo Shoe a Yas
=i 10 . 1. depth _I, i = N
8 SCAEEN: ] Not instatiea

Tvpe _.Sjil.inlm Diameter 38
Slot/Gauza ___#1,.0__ Langth ¢
Sar b It. and i

FITTINGS: D K-l'ackar ﬁ Lead Packer D Bromer Chack

'h

_ {3 vtank shove sorean _ 311 _ . Other e
2 STATIC WATER LEVEL )
f1._below tand surface _ Cl Fow

10 PUMPING LEVEL: below land surface

f1r. aler hrs. ping at G.AM,

it. aftar hew. pumping al G.P.M.
11 WELL HEAD - -

COMPLETION: - [iﬁtless adaptor u 12° above grade

. Q Bnumu.nt.g"_sp!‘ R _Q_Awroved prt

12 WELL GROUTED? [J o [ Yes' From __0__ta.. 59_.!(.

O Neatcoment 3 Bontonne [ Other
No. of bags of cement ... Additves ...

13 Noarast source of possible contaminalion

Typo __s..;id.c_. Distance . Direcuon N

Well arsinfacted upon compistion? [k Yes  [[] ne

——— e mm g e cmman

. USE A IND SHEET IF NEEDED

M PUMP: (M1 Not installed 3 Pump Insiatianon Onty

Mantacicars ame —RQXMOLOr = Franklin—
Mods! number _MO. _i___ Vol " ‘220
Langth of Drop Pipe _“_ {1. capacity _1.2_ G.PM.

TYPE: {3 svumarsimia 7 s
PRESSURE TANK:

Manufacturer's uar?l_a __m‘ll;x:m;,___
Modet number .___&__._ Cepacn_y__.l“__ﬁ.\llonm

15. Remarks, elevation, source 94: data, ete,

A 7

D67d (Rav. 10.80)

18. WATER WELL CONTRACTOR'S CERTIFICATION:
Thss well was drilled upder my jurisdiction end this repart i3 tiue
10 the bost of my knowledge and bolief.

STERED BURIN TV AEGISTRATIAN O,
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GFOLOQICAL SURVEY SAMFLE No. T, ¥ | ' ], l ‘I
: i } o}

NOY 67 1973 oy
b = “WATER WELL RECORD X MICHIGAN DEPARTMENT
 ACT 294  PA 1985 &% OF
1 LOCATION OF WELL : PUBLIC HEALTH
Cowy - 7T ownship Namuo : EQF%J‘O" < action Numbor | Town Numbor Rango Numptst
GRAND TRAVERSE | RCME DE W WEU NEY 2122 wz /0"/;“"
Distancu And Bireuiion from Road Interanctions OWNER OF WELL; Y
F-mi N, Fom Oock £0. an peerws 72 | sunes ME- OALE Bece
PoT ROAD — Theme p s/ £, 412 ewnoswor Fu
Straot aldioss & Clty of Wall Lacatlan 9 TRAVERSE €17
" Locate v’iiilg X0 snetlon hotbw T Sketeh map: 4 WELL DEPTH: (completad) Dato of Cdinplolion
T T
R A '19/8/23 —
»- —JI- - —:—- —{— —1 5 g Cabia tool D Rotary [j Drivon [] oug
T B . Hottow rod {1 Jetteu [ aorea 0
Y- ':“ "“:‘ - ":".' 1 T w Rexery ﬁ,)«u_-"Qf USE: mDomsmin [ public Suppty [J industry
I S N § 8‘13 Dimigavion [ Aie Conitioning ] Coavnorcial
A T :— ’ Y [Jrest weit
{ L L _J_ b 7S‘ASING= Throadoed Walded i Haight; Ahovo/Balgw
e AL L ——. § ol m- : : . ’Surfm:n Vi fi.
2 FORMATION s e or | ~Leoto Lo oot [ Weiatt foe/1t.
STRATUM { STRATUM In, to ft, Depth ¢ Drive §hoe? VnsE No ‘ l
SCHELN: ,
CLAYV SF | 55 | tvoumusTans crautesoi 4~
4 . / Slot/Gauza ___ Lo tength V7434
LORTER. SR ) 77, Sot b Lol 0. ona 2L n.

Fittings:
, LEAD coLLARR
9 STATIC WATER LEVEL

/© 1. valow land surface

10 PUMPING LEVEL bsiow land surface
ft. after ____hrs, punping gahum,

fr, aftor __hrs, pmping oo o gopn,
11 WATER QUALITY in Parts Par Milllon:

frontFe} . Chiorides (G}

Hard Othor

TZ WELL HEAD COMPLETION: [] (n Approved Pit
[] pitiass Adagter  [34.12' Abova Grade
13 well Gmutod?g\‘ea D No

D Nuat Camant aaomonho U

Dapth: From ft. to ft.
14 Noarost Source of possible contamination

_m_fuﬂt N&t  picoctien SEPTIC Typo
Wall disinfected uppn complotion 53 vos [ No

16 pump: Not inataited
Manifucturer's Namo
Mode! Numbaor HP___Valits __ . —
Length of Drop Pipe ft. capacity G,P.M, !
Type; [] Submaraible
[ et [} Reciprocating
e . USE A 2860 SHERY \F NECDED
16 Rumarks, elevation, soirce of data, etc, 17 WATEA WELL CONTRACTOR'S CERTIFICATION:
: ¢ This wull was drl)lod undor my jurisdiction and this report is truo
WUl IR, BY le_.l:ukl(. Uit S (0 tha bosy of my ke ; i
Lo . it "_/ b~ ¢ y
oCOHKECIZD BY,: + & EGISTERED BUSINESS NAME REGISTRATION NO.
o GY IO CENVTEL BROAD P
y Addrese ZRAUERIE €17 Y, rgil 7165000 Y 742%)
SRDDITION BV LA
S‘O"O%AW Dato _ Lo 2 /D0 P2 |
ps7d 100M (Rov. 12-68} . 0 ;
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Appendix B

MDEQ Well Head Protection Area
Lochenheath, Acme Township
Grand Traverse County, Michigan
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Williamsburg, Michigan

Tuesday, May 19, 2009 - 8:35 p.m.

MS. PATTERSON: We do realize that the Cherry
Berry hearing was scheduled to be from 8:00 until 9:00.
We did let the Hubbell hearing go over, because we
wanted to make sure we got everyone's comments. We can
run past 9:00. We want to make sure that everyone who
wants to submit an oral comment will be able to do so.
We are required to read our hearing officer's statement
and our permit writer's statement into the record
first, then we will go ahead and get started taking
group comments.

Will the hearing come to order, please? Good
evening. Welcome to the public hearing on the Class II
injection well permit that the US Environmental
Protection Agency has proposed to issue to OIL Energy
for the Cherry Berry B1-25 SWD well. My name is Leslie
Patterson.‘ I'm an environmental scientist with EPA,
and for this hearing I am representing EPA as the
hearing officer. With me are: William Tong, a
geologist with EPA and author of the draft underground
injection control permit; and Marietta Newell, an
environmental protection specialist with EPA and

tonight's hearing assistant.
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The Class II permit which is the subject of
tonight's hearing is being issued pursuant to the
Federal Undefground Protection Control Program for the
State of Michigan, which may be found in the Code of
Federal Regulations at Title 40, Section 147.1151.
This section was promulgated pursuant to Part C of the
Safe Drinking Water Act. It incorporates the
Underground Injection Control Program requirements of
Part 124, 144 and 146 of the Code of Federal
Regulations. The effective date of this program in
Michigan was June 25, 1984.

The Underground Injection Control or UIC Program
is designed to protect underground sources of drinking
water by permitting only those injection wells which
meet stringent technical requirements. The program is
also designed to ensure public participation in the
permitting process. The public is invited to comment
on every proposed permit decision. EPA then holds
public heafings for those draft permit decisions that
gegerate significant public interest or comments. An
announcement of this public hearing was made in the
Traverse City Record Eagle on April 13, 2009 and was
mailed to interested parties.

Public hearings such as this provide members of

the public with an opportunity to publicly make the EPA
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aware of their views on an intended regulatory action.
Although oral presentations are recorded word for word
by a court reporter, there is no sworn testimony or
cross examination. This is your opportunity to tell us
officially whether you feel the terms of the permit are
consistent with EPA's Underground Injection Control
Program requirements and whether the facts, as EPA has
determined them, are accurate. As the comments are
being given during tonight's hearing, EPA will listen
to them, but we will not respond to them during this
hearing. EPA will respond to all the comments received
throughout the entire public comment period in a
comprehensive response to comments.

All comments received on this permit will become
part of the Administrative Record, which is maintained
at EPA's regional office in Chicago. This includes the
transcript of this hearing, all written comments
submitted tonight, all written comments made prior to
this hearing, and all written comments that EPA
receives £hrough June 3, 2009. 1If you have a wfitten
statement after tonight, you must forward it to EPA at
the address on the comment form and in the public
notice by that date. A copy of the comments, the
transcript of this hearing, and a copy of the response

to comments, will be available for your review at the




10
11
12
13
14
15
16
17
18
19
20
21

22
23
24

25

Traverse Area District Library at 615 Woodmere in
Traverse City.

EPA will consider all comments in making its
decision to issue or deny this UIC permit for OIL
Energy. All commenters have the right to appeal EPA's
final decision to the Environmental Appeals Board;
however, in order to preserve this right, you must
submit your comment during the public comment period,
whether in writing or orally at this hearing. If you
wish to make a statement at this hearing, please be
sure that you have filled in a registration form so
that we may correctly enter your name into the hearing
record. If you have a written comment to submit today,
please give it to me before you leave tonight. 1If you
don't choose to make a statement, but you want to
receive a copy of EPA's response to comments énd the
final permit decision, make sure that you have .
indicated so on the sign-in sheet at the sign-in
table.

First, Mr. Tong will read his statement into the
record. I will then begin calling on those who have
checked on their registration form that they would like
to make a statement and have it transcribed by the
court reporter. Now, I will turn the floor over to Mr.

Tong.
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MR. TONG: Good evening. My name is Bill Tong,

and I'm a geologist with EPA. I am here today to
listen to your comments on a permit which we propose to
issue to OIL Energy to inject brine underground by é
Class II saltwater disposal well. The permit which is
the subject of today's hearing is being issued under
the Federal Underground Injection Control Program for
the State of Michigan. The well is known as Cherry
Berry B1-25 SWD.

The scope of the Federal Underground Injection
Control (UIC) regulations is to determine the soundness
of construction and operation of injection wells as

they relate to the protection of all underground

. sources of drinking water, also known as USDWs. This

is done by imposing certain technical requirements on
each and every injection well which injects fluids into
the ground. An underground source of drinking water is
an aquifer or its portion which contains less than
10,000 milligrams per liter of total dissolved solids.
This includes current sources of drinking water, as
well as potential sources of drinking water.

‘The permit which is the subject of today's hearing
is a Class II saltwater disposal well. Class II
saltwater disposal wells are wells which inject fluids

which are brought to the surface in connection with oil
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or natural gas production, or for enhanced recovery of
oil or natural gas. In the oil or gas reservoir,
natural formation waters, also known as brines, are
mixed in with the oil and gas. During the production
of o0il or gas, these brines are also brought to the
surface, the o0il or gas is separated from the brine and
the brine is then injected back into the same
formation, or into another formation suitable for
disposal. In this case, the oil is being produced from
the Antrim Formation and the brine will be injected
back into the Dundee Limestone, which is located below
the Antrim Formation. This well does not accept cherry
processing brine or other associated waste.

The proposed injection well will be drilled to a
total depth of 2,130 feet below ground surface. The
base of the lowermost underground source of drinking
water in the vicinity of the proposed injection well
has been identified as the glacial drift at about 415
feet below ground surface. The injection zone will be
limited to the Dundee Limestone at depths between 1,920
feet and 2,130 feet below ground surface. The
injection zone is separated from the lowermost
underground source of drinking water by a confining
zone of approximately 1,505 feet of shales, limestones

and various other rock formations. Because fluids
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cannot move easily through these formations, the
confining zone will serve to prevent the injection
fluid froﬁ migrating upward out to the injection zone.
The construction of the proposed injection well
will include an 8 5/8 inch surface casing which will be
set at 515 feet and will be cemented all the way to the
surface. A 5 1/2 inch diameter longstring casing will
be set at 1,935 feet and will also be cemented all the
way to the surface. 1In addition, injection will take
place through tubing which is set within the steel
casing. A packer will be set at the bottom of the
tubing to seal off the space between the casing and
tubing, which will be filled with a liquid mixture
containing a corrosion inhibitor, and will allow the
pressure in the space, known as the annulus, to be
monitored. The pressure in the space between the
tubing and casing is tested initially after the
completion of the well to ensure that the well has
mechanical integrity, and then it's tested periodically
thereafter to ensure that the well maintains mechanical
integrity. These tests are witnessed by an EPA
representative. The injection pressure will be limited
to 554 pounds per square inch gauge to ensure thatvthe
injection pressure will not cause the movement of

injection or formation fluids into underground sources
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of drinking water.

If EPA issues this permit, OIL Energy will be
responsible for observing and recording injection
pressure, flow rate, annulus pressure, and cumulative

volume on a weekly basis, and will be responsible for

"reporting this to the EPA on a monthly basis. OIL

Energy will also be responsible for observing,
recording and reporting annulus liquid loss on a
quarterly basis. An analysis of the injected fluid
must be submitted on an annual basis. In addition, OIL
Energy is required to conduct and pass a mechanical
integrity test before recéiving authorization to
commence injection, aﬁd periodically thereafter.

These requirements for proper construction,
operation, and monitorin§ of the well provide multiple
safeguards to protect the underground source of
drinking water in this area. Now it is your
opportunity to tell us your comments regarding the
proposed permit. EPA will consider all comments in
making its decision to issue or deny this underground
injection control permit to OIL Energy.

MR. WAGNER: Okay. At this time we are ready to
receive your public comments concerning the Cherry
Berry well. Remember that if you have written

comments, please provide them to the hearing officers
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before you leave tonight.

We're going to deviate a little bit in terms of
our approach due to the number of people we have here.
We're going to open up the floor. So I'm going to ask
if you wish to make a comment, please indicate so by
raising your hand. I will call upon you at that time.
Please remember to come to the microphone and give your
complete name and the spelling of your last name. So,
yes, sir?

BOB GARVEY: Good evening. My name is Bob Garvey,
G-a-r-v-e-y. Our farm is located immediately south of
the proposed site, and I'd like to first start by
saying I don't pretend to understand the technical
things that everybody has been talking about tonight.
And I also notice that the DEQ has left the table. So
I presume that no permit has been asked for from the
DEQ at this point?

Okay. Anyway, I'd like to know how this site was
chosen. Our future land use map classifies the
proposed site as rural residential. Quoting our master
plan, "this category encompasses areas in Acme Township
with special natural features that shall be
preserved." I don't think the wise men and women who
drafted our master plan believed that a deep injection

well falls under the category of special natural
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features that shall be preserved.

My major concern is for potential for failure of
the horizontal delivery system, those pipelines that
run along the surface. I am concerned the caustic
material over time will encourage failure, and just
from I found that a two-hour informational meeting
could be informative, because I didn't realize that not
50 many years ago they used to make those pipes out of

steel and they stopped, and I presume they stopped

 because they failed. And then they went to fiberglass,

and they stopped using fiberglass I presume because
they were failing. And now they are saying
polypropylene is the state-of-the-art. When are we
going to find out that they are failing; 10 years from
now, 15 years from now? You know, my children may want
to occupy thét farm some day.

My concerns are for, first of all, for our
drinking water. The Yuba Creek, which is a designated
coldwater trout stream, officially designated by the
State of Michigan, runs in close proximity to the
site. The Grand Traverse Bay is near by. I believe
that there are more suitable alternatives including
existing wells.

We don't know what the facility will look like

yet. I'm assuming that, because the DEQ is not sitting

11
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at £he table. When we do, I would like to request an
environmental impact study. I would also request a
public hearing from the DEQ after we have more details,
and I would also ask the applicant provide adequate
security for environmental cleanup. Thank you very
much. |

MR. WAGNER: Thank you, Bill. Yes, sir?

GREG REISIG: 1I'm Greg Reisig, chairman of the
Northern Michigan Environmental Action Council. We're
asking that this permit be denied. We don't believe
that the OIL Company is being honest with the DEQ or
the EPA. We believe that the intention of this well is
to be a Class I well and be used to receive fruit
wastewater.

We also believe that there should be a complete
environmental impact assessment done on this well, and
the well is located in very close proximity to the
Hubbell well, and that's kind of an unusual thing to
have those two deep wells right there between Elk Lake
and Grand Traverse Bay. We were told by the DEQ
earlier that there are only 15 of those deep injection
we;ls that receive material other than oil and gas
product in the State of Michigan, 'and now there are
likely to be two, because I'm certain that they are

going to come back and ask for a Class I permit on
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this.

So they are getting the well under the guise of a
natural gas brine well, but it's actually going to be a
fruit wastewater disposal well. Please deny the
permit. The company should be honest and tell us what
they are going to do with this well. I don't believe
they are being honest.

MR. WAGNER: Thank you, Greg. Anyone else? Yes,
ma'am.k

RACHELLE BABCOCK: I do have another hand-in.
Again, my name is Rachelle Babcock. I am also a member
of Concerned Citizens for Acme Township. That's my
hometown. So the well that you are talking about right
now is very close to where I live.

| Though I call atténtion to all the contents of the
permit, in particular, for the Cherry Berry injection
well, I am opposed to allowing it in our area. To
further‘strengthen my comments I'm handing in a copy of
a report I have, and I handed it in the first time with
the other one too. Both of them are the case against
new Great Lakes o0il and gas drilling, "Michigan Fails
to Clean up 0Oil and Gas Pollution." And I guess I kind
of made a strong statement there.

The United States EPA and the State of Michigan

DEQ have highly educated and trained specialists in all
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matters related to any specific topic within the

framework of each permit at issue. Both federal and
state agencies have worked to create permits that are
meant to protect the environment, yet when I look at
page 1 of the US EPA underground injection control
permit for a Class II facility‘named Cherry Berry and
move down to the last paragraph, I see where the
wording of the two statements within that same
paragraph have created a weakness that resonates
throughout the permit and limits the government's
ability to enforce strong environmental protection.

An indication of just how weakened the permit
gets, once all technical parameters have been put into
place by all responsible parties is the statement that
says, "this permit shall become effective on and shall
remain in full force and effect during the operating
life of the well, unless the permit is otherwise
revoked, terminated, modified or re-issued," and then
it goes on with a bunch of numbérs that don't mean much
to me. I can give them to you.

The words modified or re-issued serves as a
loophole for a change to take place. A modification
could mean the permitee wants to change the Class II
well to a Class I well that accepts industrial waste at

some later date. Could modified or re-issued in that
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sentence allow for a change in the classification?

Knowing that this area could be geologically
receptive to Class I deep injection wells, the very
location of the Cherry Berry well is an indication that
this action is highly possible. 'If your answer turns
out to be yes, I request that the words modified or
re-issued be removed from the sentence and elsewhere in
the permit to close this loophole.

Another statement I am concerned with, "this
permit shall also remain in effect upon delegation of
primary enforcement responsibility to the State of
Michigan, unless the state chooses to adopt the permit
as a state permit." I interpret this statement to mean
once this permit is approved the federal government
turns the permit over to the State of Michigan to
police.

If this is the case, where are the protection
measures in this permit such as recordkeeping on
maintenance and testing in and around the site, and for
how long and at whose expense?

In the short time I have researched deep injection
wells in close proximity to Acme, I find it is the
permitee who is allowed to be in charge of

recordkeeping. Although, the state acts as an

enforcer. This could prove highly problematic for our
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environmentally sensitive areas here in northern

Michigan or anywhere else in Michigan. Permits that
allow structures of an industrial nature into these
highly sensitive areas and are allowed to be
self-policed could pollute our environment, and end up
costing us taxpayers a lot of money.

Bay Harbor CKD waste and cleanup methods still
endanger many watersheds. It has caused residents in
the area thousands of dollars and thousands more for
the Michigan taxpayer. The State of Michigan, who has
been handling the Bay Harbor CKD waste problem for many
years, tells us taxpayers that tﬁe problem was created
years ago when proper laws governing waste of this kind
were not then in place. Do we have laws in place today
within each permit that gqarantees the taxpayers and
the environment more protection?

Only minimal monetary protection is in place for
the Cherry Berry Class II well should ‘a shut-down
occur. The permit shows a total cost of plugging and
abandonment of the well is $6,000. Who pays and who is
responsible for the what-ifs that can occur? Should we
trust that all companies keeping records for state
compliance are ethical? What if a company goes
bankrupt? What if the well itself or any pipes leading

in or out of the well leak causing environmental
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long-term problems to occur? I do not think that
$6,000 is enough monetary protection for any well in
our area. 1t should be minimally 15 times that
amount. I would like to see this issue addressed
before a permit is granted to OIL Energy Corp.

I strongly encourage the State of Michigan DEQ to
require an addendum be added to the permit itself to
maintain control over recordkeeping and testing
practices on the Cherry Berry injection well, to spell
out time tables for inspections and, furthermore,
charge the company or individual for these costs if
this permit is granted. Thanks.

MR. WAGNER: Thank you.

(Note from court reporter: Mr. Norris was very
difficult to hear, and his statement is transcribed to
the best of my ability)

JACK NORRIS: Jack Norris, N-o-r-r-i-s. I suppose
these questions aren't going to be distinct from the
ones already asked in the earlier hearing. So I will
repeat.

The (inaudible) given, the quarter mile radius
from the well, that seems like it -- that doesn't seem
far enough to me. I wonder how that, how that decision
is made. There must be alternate ways of protecting

the drinking water wells, and I should think that a
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larger area would be needed.

Then under, on page 2, under construction
requirements, it occurs to me to ask since the midtown
ridge runs approximately through the proposed site, is

it sufficient for the applicant to say simply that he

.or she doesn't know of any open faults or fractures?

That seems to me something to be really concerned
about.

And then I wonder about the gallonage. Is the ’
gallon, is the mineral mentioned here, the standard 42
gallon barrel or is it some other volume? The
gallonage anticipated to be put underground, it looks
to me to be about 126,000 gallons per day, and I wonder
if that is correct.

I'll repeat an earlier question having to do with
the Dundee Formation. I think it's becoming
increasingly apparent that the Dundee Limestone
formation is an open-flowing vascular formation, and it
strikes me that this proposal, to have a deep injection
well to put waste into that formation, is just a more
modern way of throwing it into the lake as our
grandfathers got rid of stuff they didn't want. They
threw it over the hill or into the river, and I think
we're coming to today perhaps our grandchildren will

arrive at the information and knowledge that there
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really isn't any "away," and what you must do with
caustic substances is somehow render them benign or at
least harmless, and I hope some of the authorities in
charge here will adopt that view.

Again, I ask about the property rights involved
plainly displaces neighbors through its minerals
without compensation. Does he realiy have the right to
do that? Can the state offer him that right? It
doesn't sound right to me.

And on the laboratory analysis of what's to be
injected has to be available for public review, and if
so, where they may be seen; and if not, why not? 1I'd
like to know what the level of protection is in the
reports that are given.

I also wonder why there were no automatic
monitoring (inaudible) rights required in this permit.
Are other well operations have to do with them? And it
seems to me that it would be if there is (inaudible)
well, it would be necessary to have those. And I ask,
is it correct that only the substances -- the only
substances to be permitted down this well are fluids
brought to the surface in connection with the
conventional cil or natural gas process or are other

fluids likely to be used in addition?

Those are my major questions, and I thank you for
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the opportunity to present them.

MR. WAGNER: - Thanks, Jack.

PAUL BRINK: Hello again. My name is Paul Brink,
B-r-i-n-k. I'm a resident of Acme fownship. I want to
thank you for hanging in here. It's getting late. I'm
sorry it's taken so long, and I'll be brief.

I speak for myself, but I speak for a lot of
people of Acme Township when I can say that many of us
support the agricultural community. We love having the
farmers around, and, in fact, four years ago we voted
to pay extra taxes to support the farming community and
to a farmland preservation initiative whereby some of
our tax money is used to help the farming community
keep their farms in their family. 1In fact, we're the
only township on this side of the bay that has voted to
do that.

Also, we certainly aren't, at least I'm not,
opposed to oil and gas exploration and drilling. Acme
Township, in fact, has been a recipient of substantial
amounts of money from the trust fund that is funded
from the royalties from these operations, and we have a
number of wonderful areas that have been preserved
partly because of this funding.

So what's the problem? Have you had a chance to

go out to look at where this well will be located?
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Maybe you have. I hope so. You need to understand
that it's very close to Yuba Creek. Yuba Creek flows
into the bay. Our grandkids swim there, and so we are
very concerned about should there be any surface spills
the implications to Yuba Creek.

And I wonder if you are aware that just slightly
downstream from this property Yuba Creek flows through
what's called the Yuba valley natural area. A
wonderfully preserved part of our township. In fact,
the State of Michigan through this trust fund has spent
a lot of money to preserve this area. A number of us
have also donated private mogey for this purpose. And
a spill, a surface spill, would be terrible anywhere,
but it would be especially terrible on that property.
Because of the proximity it would be a real disaster,
and that is why I think so many people came out tonight
to raise concern. Thank you.

MR. WAGNER: Thank you, Paul. Chris?

CHRISTOPHER GROBBEL: Good evening. Christopher
Grobbel, Grobbel Environmental and Planning Solutions
in Traverse City. The last name is spelled

G-r-o~-b-b-e-1. And I am here on behalf of the

. Concerned Citizens of Acme Township as well as a many

number of residents.

This site is an excellent link to the last in
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terms of the well network that OIL Corporatiqn has on
file with the DEQ. I have in my packet and I'll draw
your attention to plans of the natural gas wells,
pipelines, brine wells and disposal wells. The OIL
Corporation, essentially, has three production units as
they name them, two in Acme, one in Whitewater
Township, that are connected by a network of over ten
miles of pipelines.

There is this Angell Road Section 18 system that
in 2008 was supposed to be serviced by a deep injection
well at its location, and then some time later we see
another map show up where all of a sudden we have the
Cherry Berry well proposed as well as exploration and
production wells in that unit.

My point is thét because of an economic incentive
of wanting to become a liquid waste disposal facility
at the Hubbell facility, where an essential processing
facility was planned, now we've got this Cherry Berry
well, the subject well proposed, and it's not needed.
There are other alternatives, and the two issues are
not only linked in this permitting process but they are
linked by pipes.

At this site it's proposed to pump up to 3,000

barrels a day of natural gas brine waste into the

Dundee. The Dundee Formation has been the subject of

22
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some study. You will have sent to you in the ne#t 15
days a study by Dr. Jim McClurg, University of Wyoming,
who questions based on empirical data the integrity of
the Bell Shale in this part of Michigan, where he is
also a part-time resident, having studied the Bell
Shale formation. He questions it, and that study will
be provided for the record, and I ask you to respond to
it respectfully.

Moreover, the site itself is even more problematic
than the last that I spoke to. We have a location
that's a gravel pit. The well is proposed in a formal
gravel pit that's full of broken concrete, stumps and
other waste, and the aerial photos will be provided or
forwarded. Highly permeable, not the kind of place you
want to put hazardous materials or a disposal facility
for them.

MoreoYer, with all of these pipes running to this
site I am concerned about the junctures of those pipes,
wells, old pipes, glued elbows or other types of
junctions in the poly pipe, if that's what's going to
be used. This is where the problems occur.

Further, this site slopes 150 feet down to Yuba
Creek. 1It's a straight shot down. You'll see the

ravines on the US topo maps. You'll see them in site

visits. Yuba Creek is less than 2,000 feet due east,
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and wetlands and wetland soils exist between these .
ravines and Yuba Creek.

This site is also right on the northern edge of
the wellhead protection area as identified and accepted
by the DEQ for the Lockenheath residential development
to the west and northwest. This site is unsuited.

If you look at. the soils, again, we've got the
Emmet sandy loam. The aquifers, we have a shallow and
a deep aquifer in the area. In that section about half
of the drift wells, they are all drift wells, but about
half of the residential wells are near surface, about
85 feet deep, with a standing water level of 34 feet.
There's a deeper system underneath, a thick clay layer,
that on average is about 300 feet deep wells, and a
standing water level of something like 150 feet.

There's upwelling, upward hydrostatic pressure.
That's why the wetland is there. That's why the creek
is there in the first place. A direct conduit for
contaminates to Yuba should a release occur.

One of the real frustrations of this process is
that many of these issues aren't answered. The public
comes, they read a draft permit that doesn't really

speak to many of their concerns. We're in the little

bureaucratic box. However, if there is a permit

application to the DEQ, and we do get to see the
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facility plan, that plan has to be tight to prevent any
kind of spills and releases to the environment should
this be permitted.

I think that there are numerous alternatives.

This is a red herring. This is a strawman. This well
is not needed if the Hubbell well is continued in its
current use, and wanting to, you know, take some
industrial waste from a violator of environmental law
who can't seem to manage his own waste currently and
has it released to the environment and documented
numerous times, that's what that's about, as opposed to
truly, you know, being a natural gas developing
company, and I think that's the real motivation.

I urge you to deny this permit. I urge you to
deny the other one. Look at the big picture and see
how the two are connected. There are alternatives for
all the waste streams, and if you look at their
network, this thing is about nine miles away from where
the brine is coming from, and they want to send it all
the way down to Acme in the corner and where they don't
currently have anything producing. And it's just
another reason why people like me become suspicious
that, in actuality, there's something else at w6rk
here, and there will be a re-classification of this

well also in a couple of years.




26

Thank -you for the opportunity. I hope you take

2 our comments seriously and respondvto each one

3 directly. The wellhead protection area map is in your
4 packet as well as thé OIL Corporation pipeline network
5 and plan for future wells. Thank you.

6 MR. WAGNER: Thank you, Chris. Yes, ma'am?

7 GAIL VANDERNOOT: My name is Gail Vandernoot,

8 V-a-n-d-e-r-n-o-o-t. I'm the neighbor to the north of
9 the Cherry Berry well. I have the 40 acres off of it
10 that backs right up to this site. I want to reiterate

11 what Chris said. I mean, that is such a strong

12 statement, what he said, and just I've come late into

13 this process and just came here tonight to try to find

14 out some information.

15 It was really interesting when I came in there was

16 a group of experts, people with the DEQ over here, and

17 I saw all these maps and, okay, and I say, well, I live
" 18 next door to that, would you live next door to that,

19 and the gentleman there didn't know what to say, didn't

20 know how to quite answer me, and I thought that was

21 real interesting. And I know it's really late and I'm

22‘ missing the end of "Dancing With the Stars" to be here,

23 and you guys have listened to all these comments and

24 everything, but it's important to us, and it's

25 important to me. That property that I am on is the
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Kesner farm. It's with the Kesner Road, and that means
something to me.

And as we're here talking about these wells and
about this type of thing and disposal and nasty
chemicals and everything, right now downtown Traverse
City they are talking about our grand vision, what we
want for this area, how we want to protect it, and I
don't think disposal wells are part of it.

And the other thing that I find so interesting is
that the name of this well. I mean, come on. Let's
call it what it is. Cherry Berry? Get real. I mean,
this is unbelievable. There's no reason for it to be
put there. It just flies in the face of common sense.

And the other thing that is what I probably
shouldn't say and go on record, but I wonder what the
price of the rooms are going to be at the bed and
breakfast that's located on the property. Thank you.

MR. WAGNER: Thank you.

ANDY KNOTT: Again, I'm Andy Knott, K-n-o-t-t.
I'm with the Watershed Center at Grand Traverse Bay.
I'll hand in my written comments which were similar to
the ongs I've provided earlier. So I will just
paraphrase.

As we said with the earlier permit, we have

similar very strong concerns about the proposed new
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Cherry Berry Class II well. As he says, it's a quarter

to a half mile from Yuba Creek, which flows through the
Yuba Creek natural area, and then into the bay, Grand
Traverse Bay, about one and a half miles downstream.

Similarly, there are near surfacé groundwater
aquifers under the site. They are drinking water
sources, including the Lockenheath development. Again,
based on information we've seen, there's been no
examination of potential impacts to surface and
groundwater from a spill or leak from the well
operation. ©No facility plans have been provided for
spill containment, which we think is essential in these
kinds of facilities.

And, again, as has been said by others, I think
this is very important, there's been no examination of
alternatives.» And one obvious alternative is the
continued use of the Hubbell well, which is operating
by the same applicant, and that alternative should be
asked.

Lastly, again, it appears as a trend here where
the applicant applies for a Class II well and then, as
we saw with the Hubbell well, they have it
re-classified to accept other wastes that are more
dangerous. And, again, this just seems a concern,

because it doesn't really get the information out to
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the public at the beginning that it should.

Again, we think the EPA has a duty under the Safe
Drinking Water Act to protect groundwater aquifers, and
because of the potential threats to both subsurface and
surface water resources, including Yuba Creek and Grand
Traverse Bay, we urge the EPA to deny the Cherry Berry
injection well permit. Thank you.

MR. WAGNER: Thank you, Andy. Is there anyone
else at this time that would like to put a comment on
the record? Barb?

BARBARA BRADFORD: Thank you. My name is Barb
Bradford, B-r-a-d-f-o-r-d. I live in Bellaire. I
would like to make the same comments that were in the
Hubbell. 1Is there a way that those comments can be
transferred into this one as part of this hearing as
well or do I have to repeat them all?

MS. PATTERSON: If you are looking to have them
formally entered as part of a public comment period you
should restate them. If you are looking for a
response, a response to your comments, as opposed to
have them formally entered, you can certainly respond
to them, but then they would not be, unless you enter
them for this well, they would not be formally entered

into the record.

BARBARA BRADFORD: Okay. Thank you. First of




all, I would like to thank you all for your

attentiveness. Bob, thank you. And, ma'am, I would
like to say I never saw anybody sit at a table, and I'm
-on the Antrim County Planning Commission, and I'll tell
you, your eyes never ieave the people, and that's a
good attribute. That says you are paying attention.
You are listening. And, Mr. Tong, I thank you as well
for your attendance. And I think you people are very
interested in what you are trying to achieve, and
you're caught within goals that need to be met as

well.

I would like to make these comments then that
would say I feel the same way about this well as I did
the other well a few minutes ago, the Hubbell. However,
my emphasis now would be that Lisa Jackson is setting a
pace that seems to be, as director of EPA, she wants to
see better cleanup. She wants to see Super Funds that
could never be addressed find a way to be addressed.
And with the economy like it is, and it seems to go
deeper every day, I can't see how all those things are
going to be met unless you people are given better
tools. So that you can have more discrimination on
what is brine, when brine can be called an inert
product and it can be CKD, it can be anything, because

the definitives were taken away. I would urge somehow
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that if it can come from you to her as a guidance tool,
I wish we could find some of those tools and put them
back in place.

I would wish that you people would hear the
judgment made by Judge Power on our first well here in
Alba when he said you cannot trespass. Your mineral
rights are yours. The brine has a value. Dow Chemical
proved it. So you have no right to trespass on your
neighbors' mineral rights, and there is no box out
there that you can put all your brine in and keep it
safely in your pocket. It will be in your neighbors'
and it's a trespass.

If you can understand, first, that the judge has
made that decision, though it's being appealed, his
decision is made. That is standing at this moment.

The appeal hasn't happened. So to me his word is now
the word it would seem.

Number two, I'm concerned that, again, we're
looking at areas close to our Grand Traverse Bays, East
Bay, West Bay, but the native Americans have rights,
sovereign rights, fishing rights. They shared them
with us. They have a right to see their fishing rights
preserved, their water preserved. And when these wells

are leaking and they are coming up in the different

waters, and they know that they are coming from
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somewhere, and you just keep pushing it down this hole
with never-ending th@usands of gallons or millions of
gallons, common sense says that it's going somewhere,
are we really being fair to them? They go through a
different court system, that's true. They go through
the Indian Bureau, but the answer is, are we being
caretakers? Are we being good to our neighbors? They
were here. They are sharing. 1Is this our way of
sharing back? I hope it's not.

Another thing I would like to ask you, I'm
concerned that there constantly seems to be a case of
changing what is "is." You know, you hear the
bureaucracy on television, what is "is." You've heard
it. Everybody has heard it; what is "is," what is
meant by the word "is." Is "is" inert brine? No, it's
not. 1Is brine something pure and pristine? That's
what the intended view of brine was, pure and valuable
and had a reasonable value, dollar value, but once you
pump all this stuff down it you are diluting its wvalue.
You are really taking away its value.

And so why are we doing this? When we know that
treatment plants can work. Treafment plants can take a
lot of the contaminants away. Not all of them. Some
are going to go right back in the bays, because waste

treatment plants will eventually push it out, and if
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there are metals and things that will go in there
because you can't dilute a metal, but yet we know that
that is the safest bet. Why are we saving it here when
we could fix it and be done with it there?

And if a treatment plant were put on each site as
a prerequisite, instead of saying, well, why don't you
just put $6,000 down and that's a deposit in case you
go oops? If we had that safety factor put in place to
begin with, each of these small ones like you do a
small subdivision now can be made to have its own
septage treatment. So why can't these treatment plants
be a part of the prerequisite to allowing them to
operate rather than a well? Can we not say, no, not a
well, but a treatment plant we can work with? Thank
you, and thank you for tonight.

AMR. WAGNER: Thank you, Barb. Yes, sir?

DEAN VELIQUETTE: My name is Dean Veliquette, and
we own the land on the Cherry Berry well site, and our
kids are quite proud of coming up with the name Cherry
Berry to name the company, and we had no idea that it
would cause such a stir; namely, cherries are berries.

We're not asking, or anybody that I know of,
we're not asking for a permit to put cherry brine or

anything else done this site. It should be considered

just for the gas company, and I trust the gas company.
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I came here and I asked five people at this hearing
questions that I had. I had two hours to do that
before the hearing, and I got a lot of questions
answered from people that are not drilling the wells
and they are not Qaining financially from the wells,
and I was able to have my questions answered to my
satisfaction.

I didn't know we had so many gas and oil experts
in the crowd here that can have so much passion and
emotion and everything else without one shred of
evidence. We're worried about everything. I got my
tooth pulled last week, and I worried about my dentist.
I tried to assure myself tha£ I'm doing the right
thing, getting my tooth pulled. But worrying about
putting the brine back into the ground minus the
natural gas almost twice the depth that it comes out of
the ground at, that's all this is about.

This is just so they can extract the gas, so that
we can warm our homes, and at some point in time we
will be loocking for jobs in this state. A lot of
people work for the gas companies. A lot of people
work for the cherry growers, the processing plants. A
lot of people consume our products, but don't tie the
two together. They are not together. They have never

been together on this site.
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And, you know, all of the questions about whether
or not the facility, from down the road, the people who
have spent money reporting it to the DEQ, we have a
plant for wastewater treatment and disposal on over 240
acres of property that we own. We have never had any
intentions of using that site for that purpose. We're
not asking for it. We don't have any intention of ever
doing it in the future. We spent a lot of money
cleaning up the water, putting it back on our own land
and growing another crop of cherries. That's what we
do.

MR. WAGNER: Thank you.

MS. PATTERSON: Is there anyone else who would
like to enter comments into the formal record? Let the
record show that no one indicates they wish to enter
comments. Again, if you have written comments but do
not wish to speak, please give them to me before you
leave here tonight or forward them in writing to Mr.
Tong prior to the deadline of June 3, 2009. This

concludes the hearing. Thank you and good night.

(At 9:30 p.m. hearing concluded)

--000000——
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